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THE ELECTRICAL MANUFACTURERS’ 


ASSOCIATION. 


there kas been no blatant trumpet-blowing 


announcing its good deeds, a number of useful achievements 
stand to the account of the National Electrical Manufacturers’ 
Association as the result of the past year’s efforts of the 
new secretary (Mr. F. B. O. Hawes) and the Committee. 
Everybody will recognise that try all he may, an individual 
manufacturer cannot hope to obtain such consideration for his 
representations regarding unfair disadvantages under which 


he labours, as he and his fellow manufacturers can secure by ~ 


joint effort. In large matters, where, perhaps, great 


principles are involved, there must be practical unanimity 


before real and lasting good can be accomplished, but there 
are a hundred minor matters in which even a small 


organisation—comparatively speaking—can secure benefit — 


for its members, benefit which in many cases cannot 
be monopolised by those actually in association, but 
must inevitably be useful to outside firms, some of whom may 


never know, save as they see it in the Press, to whom they — 


are indebted for the agitation which brought them advan- 


tage. . Instances of this description have occurred in the 


course of the work of the N.E.M.A. during the past year, in 


such matters as railway and shipping rates, Parliamentary - 


representation, &c. Manufacturers of metallic-filament 
lamps have for some time experienced trouble with the rail- 
way companies respecting damage done to lamps while in 
transit, and on this point the Association sent delegates to 
confer with the railway officials, with the result that a new 
classification has been decided upon for such lamps, which, 
we understand, amounts in practice ‘to a reduction of 15 per 
cent. off the railway rates formerly imposed. The transit of 
recording ammeters by rail was also taken up with the Railway 
Clearing House, and hereagain the cost of carriage was reduced, 


- while a reduction in the freight of electric lamp shades to 
South Africa was also obtained. The Association may also 


claim to have done something to benefit many firms in the 
industry by its endeavours to influence Parliament to retain 
a clause in the Electric Lighting ‘Acts (Amendment) Bill, 
under which machinery which is now let out on hire to 
users by electric supply authorities, cannot be distrained 
upon. Another point of general interest arose out of an 
action brought against a member of the Association for 


- insufficient notice of dismissal ; the question of trade 
custom was that on which the case turned. The Associa-~ 


tion was able to prove that one month, and not three as 
claimed, was the customary notice under the circumstances 
related, and the Association member succeeded. A trade 
custom has also been established recording the allowance of 
cash discounts. Many firms claimed cash discounts when 
settling accounts which were long overdue—this is an old 
game of which most of us have had experience—but as the 
allowing of- such discounts was shown to be not the 
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is in their interests to ensure satisfaction. 


ordinary practice, it was decided ‘to grant them, where “all — 
_ use of overhead wires, we were somewhat more advanced ; 


goods supplied during any calendar month are due for 
settlement on or before the last day of the following month 
unless shorter terms have been arranged.” Illustrative of 
the work of sectional committees may be named the effort 
of manufacturers of electric light fittings to overcome 
certain difficulties regarding the extended loans of fittings 


’ on gale or return, and regarding the wrongfal usage of 


designs. The Association has kept before its members’ 
notice the various English and foreign exhibition schemes, 
and it has also, as is well known, been eager in giving its 
help to the Electrical Trades Benevolent Institution. The 
Status Bureau has been doing useful work in ways that 
need no explaining, in conjunction with the British Traders’ 
Association, whose solicitor members can consult free of 
expense, while they can also have their debts collected free 
of cost in England and Wales. 

It seems a pity, when such an organisation as this is 


established in the interests of electrical manufacturers, and - 


is doing useful work in the foregoing and a variety of other 


ways, that there is not a more rapid growth in its member- . 


ship. The progress made during the year has been of 
the right kind, several well-known manufacturers having 
joined, and we hope further substantial additions to the 


- membership will shortly bs: made. Why should not this 
- existing Association, with all its valuable practical experience 
and its existing membership, form a sort of basis or nucleus, . 
on or around which a larger organisation might be built, : 


doing many of the things that are desired by the advocates 
of larger organisations ? It would represent the manu- 
facturera and traders of the United Kingdom, who have 
very many things in common, though, of course, they are 
at variance in regard to some. It would not be an Associa- 
tion of consumers gave in so far as manufacturers saw it to 
be in the interests of all tosatisfy the consumer ; it generally 
The manufacturer 
and the consamer—leaving ont of consideration altogether 
the shareholder—cannot reasonably be expected to lie down 
- peaceably together in one organisation. For that reason we 
should like to see the National Electrical Manufacturers’ 
Association greatly strengthened in the interests of the 
electrical industry. 


INDIA-RUBBER ‘IN THE ELECTRICAL 
FIELD. 


Aw article under the above title, which appeared in the 
India-Rubber World of January 1st, gives some interesting 
information concerning the use of cables insulated with 
india-rabber in the United States. The author, Mr. Ira W. 
Henry, says that the increase in the use of india-rubber for 
insulating purposes during the last 20 years is indicated by 
the fact that at the beginning of that period there were 
- only five insulated-wire companies in America with an 
aggregate output of under $3,000,000 per annum, whilst 
now there are at least 20 manufacturers with an aggregate 
output exceeding $25,000,000. 

So far as cables for electric light circuits are concerned, 
the first great increase in the trade is ascribed to the action. 
of the New York City authorities in passing the ordinance 
requiring the removal of all overhead wires in certain parts 
of the city within a specified time ; and to similar action on 
the part of the authorities of other bigtowns. In New York 
the passing of this ordinance was followed by protests from 
the electrical companies, and at a meeting held by 


them many promiffent electrical engineers asserted that it 


was impossible to furnish current of sufficient voltage to light 
the streets with insulated wires placed underground. Sach 
a statement reads strangely now, in the light of our present 


knowledge of what has since been done in the transmission of. 
high-voltage currents by underground cables ; but it must, 
be remembered that, at that time, there was practically no 
experience of underground cables in America. In England, 
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owing to the objections which have always been raised to the 


rubber cables drawn into pipes were used in 1884 at 
Hastings for the Brush series system of lighting at 1,600 
volts, and at Eastbourne about the same time for trans- 
mitting current at 2,000 volts. | When the public supply 
of current was commenced in London and elsewhere 
after the passing of the Act of 1888, the: under- 
takers were obliged to use underground  cabler, 
and rubber cables drawn into cast-iron pipes were 
laid in connection with the old Grosvenor Gallery install- 


ation, by the House-tc-House Co. at West Brompton, by 


the Metropolitan Electric Supply Co. and by the Newcastle 
and District Co., all for use on high-tension alternating- 
current systems. ; 

The method of covering the conductor with rubber which 
was adopted by the earlier American companies was that 
employed in England, and consisted of laying two. longi- 
tudinal strips of rubber, one above and one. below the con- 
ductor, and pressing them round the conductor, and making 
longitudinal joints by passing the conductor and rubber 
strips between semicircular rolls ; but a little Jater another 
method was largely adopted in the United States, in which 
the rubber was fed into a screw machine, which forced it in 
a compact and seamless mass around the conductor as it 
emerged from adie. This method, although in regular use 
in England for coating conductors with gutta-percha, has 
never been largely used for putting on rubber. insulation ; 
bat it is said to have proved very satisfactory in America, 
where it has been ‘ed not only for the manufacture of 
lighting cables, but also for making the core of submarine. 
cables. 

The first submarine cable, with a rubber-insulated core of 
this kind, to be put into successful operation was laid daring 
the Spanish-American War to connect Cuba with the main- 
land, and consisted of a stranded copper conductor insulated 
with a pure rubber jacket, over which -was placed a thicker 
layer of vulcanised rubber, this core being afterwards pro- 


tected by armouring in the usual way. This cable was so 


satisfactory that a similar type was adopted for a network of 
submarine cables totalling over 2,000 miles in length, which 
was laid to connect various parts of the Philippine Islands with 
the Anierican headquarters at Manila; and it is stated that 
these cables have worked perfectly under most trying con- 
ditions, and have proved their suitability for use in tropical 
regions. Another extensive system of cables with rabber- ~ 
insulated cores has been laid to connect various points in 
Alaska with Seattle, in the State of Washington, and: there. 
cables, which are working in a very cold climate, are also 
reported to be giving every satisfaction. “ Before asking for - 
tenders for these cables, tests were made on india-rabber and 
gutta-percha under conditions as nearly comparing with the 
Alaskan climate as could be artificially produced in the 
labotatory, and the result proved much in favour of india- 


‘rubber. Although rubber-insulated submarine cables were 


made by Hooper some 40 years ago, and several thousand 
miles of cable have been made with Hooper’s core*or on 
similar lines, yet amongst English manufacturers the gutta- 
percha core has always remained the standaid, and it 
would be interesting to know more fally the reasons which 
have led the United States War Department to the conclu- 
sion that the rubber.cable is the better. 

One other interesting example of the use of rubber cable 
is mentioned, where it was used for landlines in Alaska. 
When, after.the discovery. of gold in the Klofdike, the 
United States Government had to connect their up-country. 
military posts by telegraph, poles could not be procured. 
locally and the cost of transport was prohibitive, so it was 
decided to use a rubber-insulated cable, and lay it on the 
surface of the snow-covered ground. The wire was placed 
on reels strapped to dog sledges, and was paid out in the 
most direct line possible, and in many. cases it soon became 
buried under snow and ice. As it is reported that com- 
munication has been well maintained, it would appear that 
a rubber-insulated cable has proved its value both for land- 
lines.and for submarine work under extreme conditions of 
temperature, either in tropical or semi-arctic regions, and 
that it may become a more serious rival than hitherto to the 
gutta-percha cable, as soon as the price of rubber falls to a 
more moderate figure. 


- 
&§ 
ii. 
i 
i, 
: i 
; 
152 
q 
j 
N 


Vol. 66. No. 1,678, 21,1910.) THR REVIEW. ds 


3 ‘Tue memory of Lord Kelvin is one of 
nance the most inspiring incentiyes which the 
British engineer, and especially the 


British electrical engineer, possesses. It was therefore 


fitting that the Institution of Electrical Eogineers, which 
Lord Kelvin did so much to help, and of which he was for 
the third time President at the time of his death, should 
found a Lectureship to commemorate his work. Prof. 
Silvanus Thompson in the inaugural lecture gave a general 
résumé of his life, and now Prof. Ewing in the second 
lecture, devotes special attention to one aspect of his many- 
sided activities. Few could have dealt better with the 
particular subject chosen, for Prof. Ewing acted as assistant 


in many of the researches connected with it. Like all who~ 


came into close contact with Lord Kelvin, he fell under the 
spell of his goodness and his greatness, and the testimony 
borne in the lecture to the memory of a hero is eloquent of 
the magnetic personality of the great genius. 

Leaving to others the task of following Lord Kelvin into 


* the abstrase mathematical theories that he loved to work 


out, Prof. Ewing dealt-with the practical inventions which 
have made submarine telegraphy over long distances 
practicable, and have done so much to render the task of 
the navigator lighter and safer than before. The story of 
the laying of the Atlantic cable—its failures and final 
success—was retold, the share of T[.ord Kelvin—then 
Prof. William Thomson—in the work needed to overcome 
the many difficulties was recalled. The mirror galvano- 
meter, the siphon recorder, the many improvements which he 
suggested in the cable-laying machinery, form only a part of 
the debt which submarine telegraphy owes to him. Prof. 
Ewing referred to his association with Cromwell Varley and 
Fleeming Jenkin, and introduced several pleasing remini- 
scences of this period of his life, which Mrs. Fleeming Jenkin 
had kindly supplied, throwing a welcome sidelight on his 
unfailing courtesy and lovable nature. : 

In 1873 Lord Kelvin’s attention was directed to the 
mariner’s compass partly by a promise he had made to write 
an article on it for Good Words. The first instalment 
appeared in 1874, the second in 1879. It was characteristic 
of the man that finding out the defects from which existing 
instraments suffered, he should set himself to remove them 
before giving further publicity to their shortcomings. 

During this period many of those inventions were perfected, 
which have made the mariner’s compass thoroughly reliable 
under all pos-ible conditions, and have given a new sense of 
security to the sailor. The remark which a bluejacket was 
once overheard to make, “I don’t know who this Thomson 
may be, but every sailor ought to pray for him every night,” 
was a grand tribute to the humanitarian: result of his 
efforts. 

The complicated character of the difficulties Lord Kelvin 
had to overcome when working out these improvements was 
detailed by the lecturer, who concluded with a reference to 
the machine Lord Kelvin invented for predicting the tide 
times at particular~ports for any period, showing a record 
prepared by one of these machines at the National Physical 
Laboratory for the tide times for the port of Aden for part 
of the year 1912. 

The lecture must be read in its entirety if one would 
realise the extent and importance of the work of Lord Kelvin 
in the domains surveyed in the lecture. 


; In our issue of December 24th, in com- 

Flextble Cord menting on the disastrous and lamentable 
ag er fire at Messrs. Arding & Hobbs’s premises, 
we said, “it is high time that the use of 
flexible cord in shop windows containing inflammable 
articles . . ... should be absolutely prohibited.” We are 
pleased to note that our advice has not fallen upon deaf ears, 
and that insurance companies are taking the matter up 
vigorously. We have jast received a copy of the latest 


edition of the Phoenix Fire Office Rules, and we must con-' ' 


gratulate the company on having lost no time in introducing 


i 


into these rules certain amendments relating to the use of 


flexible cords. 

Rale 9, which deals with flexible wires and cords, has been 
amplified as follows :— 

“Flexible cords, except when-used in connection with 


- pendant lamps hung well clear of material, must not be used 


in shop windows containing inflammable goods.” 

Words to the same effect have also been introduced into 
Rule 43, which deals with special risks. Under the 
heading “ Drapers’ shops, warehouses, stores, &c.,” a sub- 


title “Shop windows” has been added under which the - 
above restriction is printed. 
_ ‘The dangers arising from th2 heat of the lamps themselves - 


are algo recognised, and the Shop Window Rale states that 
all lamps must be so fixed that there shall be no possibility 
of inflammable material being set on fire through breakage 
of the lamps. 

Again, under the heading ‘Temporary installations ” 
(Rule 45), the same points are emphasised, and flexible cord 
is prohibited. 

_ We commented generally upon the improvements intro- 
duced into the Phoenix Rules when the previous edition was 
issued, and we are pleased to note that the Phoenix Fire Office 
is keeping well abreast of the times. 
~ Io other directions the only important addition is in 
connection with condactors (Rule 2), in which a stretching 
test has been introduced for rubber ifsulation. According 
to the Rule as it now stands, “the dielectric after being 
stretched to three times its own length for 24 hours at 
normal temperature, shall return to within 15 per cent. of 
its original length within one hour.” 

In the introductory matter, intending users are cautioned 
against the jerry wiring contractor, and are advised to retain 
the services of advising engineers to design and supervise the 
erection of the electrical work, and not only so, but to have 
it periodically inspected by a competent engineer. 

As we have on many occasions before pointed out, we are 
no advocates of a multiplicity of wiring rules, and we were 
at one time iuclined to the opinion that the Pheenix Co. 
should have thrown in their lot with the other companies 
who have adopted the Institution Rules. We can see, 
however, that there is this advantage in the Phcenix Fire 
Office continuing its original policy of issuing its own set 


of rules, that the rales can be more quickly modified to 
' meet new conditions than is possible in the case of the 
Institution Rules. 


THe Financial Times article of 13th 

CorEe, inst., commenting on the returns issued by 

the American Copper Producers’ Association, anticipates on 
the whole an upward tendency in prices. The statistics 
referred to are, of course, for the United States, and are in- 
structive as set forth in tabular form, showing an average 
production per month of 53,050 tons (highest, November, 
54,294 tons; lowest, February, 46,295) and average deliveries 
51,465 (highest, July, 67,201; lowest, February, 33,280). 
The stocks carried in the States have varied from 81,785 
tons (April) to 63,288 (December) in the last month ; pro- 


duction is again down, while deliveries have risen 3,098 tons, 
as against November. Stocks have been reduced in propor-. _ 


tion. These were at their highest in April last, and, of 


course, their reduction has been coincident with the growth - 


of European stocks. : 
The Copp.r Producers’ Association give the U.S. consump- 


’ tion for the 12 months at 617,594 tons, against outpnt — 


626,069 tons. Respecting this, the Financial Times article 
draws attention to the fact that European stocks have almost 
donbled, being 109,000 tons at the end of 1909, as compared 


with 55,600 tons at the end of 1908. 


With reference to the combine the article inclines to the 
ypinion that minor combinations are being effected, with the 


view, probably, of ultimately welding up the various parts. 


To what extent the trade revival in America will spread 
over here it is difficult to estimate until the present political 
disturbance is over. Obviously, more settled conditions will 
have a beneficial influence on commercial activity. 
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ELECTRICAL UNDERTAKINGS AND THE 
LAW OF RATING. 


I.—TuHEeE Ratine oF Exectric LIGHTING AND POWER 
CoMPANIES, 


BeErore very long all the electric lighting authorities in the 
metropolis will have to seriously consider the many questions 
which must arise in connection with rating property for the 
relief of the poor. Unlike the rest of the country, the 
metropolis is in the position of only having a revaluation 


once every five years, and the last revaluation took place in- 


1905. 

It may be found useful if we discuss some of the priaci- 
ples upon which the property of electric lighting companies 
is rated, with a view to enabling interested persons to ascer- 
tain whether, in the light of events during the last five years, 
their valuation is likely to go up or down. 

The law of rating is by no means simple. This is partly 
due to the fact that Parliament does not define rateable 
valua, and has never attempted to doso. All the Legislature 
has ever done is to prescribe the means by which rateable 
value may be estimated. Seeing that the Jast Act dealing 
with the subject was passed so long ago as 1862, it is not 
surprising that it contains no reference to electricity or 
electric lighting undertakings. 

We must indeed go back to first. principles in order to 
ascertain the law of rating. The :Parochial Assessments 
Act, 1836, provides that a rate must be “made upon an 
estimate of the net annual value of the several heredita- 


ments rated thereunto; that is to say, of the rent at which ~ 


the same might reasonably be expected to let from year to 
year, free of all usual tenants’ rates and taxes . . . . if any, 
and deducting therefrom the probable average annual cost of 
the repairs, insurance and other expenses, if any, necessar 

to maintain them in a state to command such rent.” : 

As such a person as an actual “tenant” of an electric 
lighting undertaking is a creature unknown, it has long been 
the practice, in rating gas companies and similar under- 
takings, to have regard to the profits which such a concern 
would bring in. Three leading principles of law are as 
follows :— 

“ (@) In valuing the works, pipes, &c., of an electric 
lighting company for the purposes of rating, the profits. 
earned by the company are taken into account. 

(6) The exercise of the right to lay down wires and send 
electricity through them, amounts to an occupation in law, 
so as to be rateable. ; 

(c) If the electric lighting works belong to a municipal 
corporation or other local authority, that body is rateable, 
although the profits earned are devoted to public purposes. 

Let us now examine the method by which the rating 
authorities endeavour to ascertain the hypothetical rent. 
~ The first step is to ascertain the net receipts. This is 


done by taking the receipts of the company from every - 


source, and subtracting therefrom the ordinary working 
expenses (other than the cost of repairs, insurance, <c., 
which come in-later on). Having ascertained the net 
receipts, it is necessary to inquire how much of them a 


. tenant will be willing to pay as rent to a hypothetical landlord. 


He would not, of course, pay the whole receipts as rent, as 
he would not then have any incentive to embark on the 


undertaking. There must b2 a deduction for “ tenant’s 


profit,” sometimes called “ tenant’s share.” It is worked 


_ Out as a percentage on the tenant’s capital. The tenant’s 


capital is the value of his loose stock-in-trade, and a souffi- 


cient capital sum to enable him to provide for working - 


expenses. It would not, of course, include the value of the 
boilers, engines, dynamos or other fixed machinery at the 
central station, but it would include the meters on con- 
sumers’ premises, and all the loose tools, &c. A percentage 
is then taken on the tenant’s capital, and considerable diffi- 
culty is often experienced in deciding what this should be. 
At the London Quarter Sessions the usual practice in rating 


~ the property of a gas company is to take 5 per cent. for 


interest, 10 per cent. for trade profits, and 2} per cent. for 
risks and casualties, making 174 per cent. in all. 
Having deducted the tenant’s profit, we arrive at the 


_ gross value of the undertaking. According to the rale laid 


down in the statute (supra), the cost of repairs, renewals and 
insurance sufficient to maintain the hereditament in a state 
to command the rent must be deducted from this, inas- 
much as these charges fall on the hypothetical landlord. 
Making a final deduction of the rates, which the tenant has 
to pay, we arfive at the rateable value of the whole under- 
taking. 

The above principles of rating can be best understood by 
looking at the following figures, which were given by Mr. 
Harold Eve in the course of the case of Charing Cross 
Electricity Supply Co., Ltd., v. Lambeth and Westminster 
Assessment Committee in 1906 :— 


ASCERTAINMENT OF RATEABLE VALUE, 


Tenants’ share, 174 per cent. on £51,000 .» £8,925 
Gross va'us, plusrates 65,988 
Repairs and renewals... are 27,341 
Rateable value, plus rates £38,647 
Rates, at 7s. in the £ 10,020 


Rateable value of whole undertaking oo £28,627 


In London, as the rates are only revised once in five 
years, it is necessary to consider what year is to be looked 
at for the purposes of rating. 

In Charing Cross, City and West End Electricity Supply 
Co., Ltd. v. City of London Union ((1906) Konstam, 31) 
the company appealed against a valuation made in 1905. 
The question arose as t what year was to be considered. 
The company published their accounts yearly—not half- 
yearly. It was held that the case must proceed on the basis 
of the company’s accounts for the year 1904 ; but counsel 
for the Union were to be allowed to put questions as to the 
general working of the company in 1905. The Deputy- 
Chairman of the Quarter Sessions said: “Sir E. Boyle 


(counsel for the Union) must refer only to the general results ° 


of 1905, and not to the precise figures. An electric supply 
undertaking is not like an ordinary business; some other 


light may spring up immediately and take the place of 


electric light.” 

Hitherto we have proceeded upon the assumption that the 
entire undertaking of the company is situated in one parish or 
rating area. . In such a case there is no necessity to consider 
whether the profits, upon which the rateable value is founded, 
are earned at the generating station or at the premises of the 
various consumers. But where, as nearly always happens, 
the undertaking is distributed over many parishes, difficult 
questions arise. For instance, the generating station, which 
is only indirectly productive, may be in one parish, while the 
directly productive part of the works may be distributed over 
the company’s whole area. How are the profits to be 
apportioned? The difficulty is got over by considering the 
claims of all the different rating areas together. 

In dealing with this question, rating authorities have 
recognised the fact that the undertaking of a gas or a water 
company is very similar to that of an electric lighting com- 
pany. The princip'e adopted in the case of a water company 
was laid down in 1847 in the case of R. v. Overseers of Mile 
End Old Town, 1847, 10 Q.B., 208. There the works of a 
water company extended into several parishes. The rateable 
value for the purposes of poor rate, of the entire works, was 
£30,800. The rateable value of the reservoirs, buildings, 
&c., valaed as land and buildings deriving value from their 
capacity of being applied to the objects of a water company 
was £6,500. It was held that the rateable value ought to 
be appo-tioned among the several parishes in the following 
manner : —Tlie rateable value of the reservoirs, buildings, &c., 
valued as above, to be first deducted from the total rateable 
value, and distributed among the parishes in which this 
portion of the works was situate, according to the extent of 
such works in each parish ; and the residue of the rateable 
value to be apportioned among the parishes containing the 
service pipes, in the ratio of the net profits produced in each 


- of those parishes. 


_ The application of the principle of this case was illustrated 


_in the, assessment of the property of the Charing Cross Elec- 
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"tricity Supply Oo, (see Konstam’s Rating Appeals, page 22). 


The company had a generating station and mains in the 
parish of Lambeth, but they did not supply electricity in 


‘that parish. They supplied electricity in all the parishes of 


the City of Westminster, in respect of which there was an 
appeal, and elsewhere. The greater part of the electricity 
supplied by the company in Westminster, was brought by 
them from the generating station in Lambeth, but a part 
was brought from another generating station at Bow. The 
company had a sub-station situated partly in the parish of 
St. Martin-in-the-Fields, and another sub-station wholly 
in the parish of St. Martin-in-the-Fields, besides sub-stations 
elsewhere. The property in Lambeth, therefore, consisted 


- entirely of indirectly productive works, and that in West- 


minster partly of directly. and partly of indirectly pro- 


- ductive works. The capital value or the indirectly pro- 


ductive portion was estimated at £548,666, and of the 
directly productive portion at £314,696. In the event, the 
generating station and mains in Lambeth were estimated at 
£16,106, with a rateable value of £8,053, while the other 
properties in the Westminster parishes were iestimated at 
£35,559 gross, and £19,000 rateable. . 
Unfortunately for those whose duty it may be to ascertain. 
the rateable value of electric light works in the future, the 


. report of this case gives but a vague idea of the method 


adopted in arriving at the figures. Nevertheless; the 
following conflicting figures with regard to repairs and 
renewals are of interest. Mr. Patchell stated that, in his 


‘opinion, the proper amounts to be set apart annually for 


renewals were, in the case of — 


Mains, 3 per cent. on the capital value. 
Buildings, 14 per cent. 
Accumulators, 10 percent. 
Other plant, 5 per cent. 


Yajor Cardew, however, who gave evidence for the rating 


. authorities, said that the proper allowance for repairs and 


renewals of accumulators was 8} per cent. of their value. 
The mains had, in his opinion, an average life of 40 years, 
and would be worth 12 per cent. of their prime cost at the 
end of that time. The sinking fund necessary to replace 
them would be 1:14 per cent. of their value, and not more 
than 2 per cent. would be necessary for the annual repair of 


the mains. Unfortunately, the report of the case to which © 


we have been referring does not state which of these two 


~sets of figures were acted on by the rating authority. 


Rating of Works in Excess of Existing Requirements.—It 
often happens that electrical undertakers have extra space, 


and sometimes spare plant, which is in excess of their exist- - 


ing requirements, and is laid down for the purpose of 
meeting extensions in future years. The question whether 


this part of the property is to be brought into rating has been. - 


considered in a number of cases, but not electric supply 
cases. In R. v. South Stafford Waterworks, 1885, 16 
(Q).B.D. 359, the indirectly productive works were largely in . 
excess of the then existing requirements of the company, and 
had been constructed for use in future years. The rate- 
able value of the whole system was agreed, the point in 
dispute being the proper amount of deduction to be made 
therefrom. It was found that if only so much of the per- 
manent works as was required for the purposes of the present 
supply was brought into rating, the rateable value of the 
whole would be materially diminished. The following 
passage from Lord Esher’s judgment in the Court of Appeal 
serves to show the attitude taken up by the Court :— 

“ There might be works of the undertaking which had not | 
become part of the actual system, as, for instance, a reservoir 
or a second lot of engines not yet used at all, but constructed 
with the view of becoming part of the works in the future. | 
Such could be no part of the existing system of works, but 
would be intended for another system, and would, of course, 
be rejected in making the calculation. But that is not the 
case, for here every part of the works is in actual use, though 
they are too large for the supply of water at present required. | 

But as the works in use are in excess of the present - 
requirement, a tenant taking the whole or part of the 
property in a particular parish ought not in justice. 
to be asked to pay the same rate of rent as he would 
if all the works were earning profit. Therefore, if the 
3} per cent, mentioned by the arbitrator is the ordinary 
percentage upon the value of the capital laid out, one would 


think that the percentage in this case should be reduced to 
3 per cent. or less.” It would seem from this case that it 


_ would be -perfectly proper for a rating authority to makea 


reduction on account of the s 8 inside a generating 
for a spare “seb” is rather different, because prudent 
people would not run a large-station and undertake to give 
: continuous supply without making provision for break- 
own. 
Whether a Lecal Authority are the Undertakers,—It was 
at one time thought that if a municipal corporation or other 


similar body occupied land, and the whole of the profits of 


the corporation. were by statute devoted to public purposes, 
the en ya had no beneficial occupation and were not 
rateable, 


authority has to'spend the rates, or a greater part of them, 


the money is to a large extent taken ont of one pocket only 


to be put in another. 


NOTES ON TRADE ABROAD. 


Some of our have 

Our Electrical repeatedly sought to belittle the atti- 
Export Trade. 

regarding electrical exporting. The 

reader does not need to be told now what that policy is, 

though we may be allowed: to say that we never felt more 

favourably impressed than we do now with the value to the 


British electrical industry of the opportunities that are pre- 


sented to us by the great world development movement that 
is proceeding everywhere. For 10 years and more we have 


thought it to.be our duty to urge our firms to enlarge their — 
vision and spread their business enterprise and trade effort. 


over a wider area. We have adopted this course apart alto- 


gether from any discussion on: questions of fiscal policy ; we. 


commenced it before the public attention was turned to 


that controversy, and whatever may be the future of 


the nation in that respect, we shall continue to do 
our utmost to encourage further progress in British 


electrical exporting. The humorists have wagged their 


heads, and in their attempts at criticism have thought to 
bring our policy into derision by describing our watchword 


as “Go to the Antipodes ! ” We welcome the clause, and are 


particularly happy in remembering it just’ now when we con- 
sider how much employment must have been brought to British 


workmen and electrical manufacturers and traders in 1909 by 


the record exports of British electrical manufactures to all 
parts of the world. There has been more benefit brought to 


the people of the United Kingdom by this policy than by 
all the “stay-at-home and squabble’ watchword of those . 


who tried to discredit our advice. There are still within our 


office drawers copies of bold announcements regarding what | 


such and such a paper was going to do in its reorganised 


‘form, one of the loudest promises being regarding a brave — 
effort that. was to be made to furnish electrical readers in , 
general, and the trade in particular, with exceptionally _ 
openings for 


valnable information regarding the 
electrical business in other parte of the world—we 
presume “the Antipodes” among them. We knew from 
long experience something of the difficulty in that direction, 


and it was no surprise to us to observe such promises fail of — 


fulfilment, though it has somewhat surprised us to hear 
the disgruntled reflection, as it was intended to be, of “ go to 
the Antipodes,” issue from the unsuccessful quarter. If any 
ELecrricaL Review readers have ever been impressed by 
such reflection,.we hope that they will now be able to 


evaluate the opinion which influenced it at its correct worth. | 


Farthermore, though there may not bean actual volte face 
as the wisdom of our policy.is more and more justified in 
the light of experience, there will, or we are greatly mistaken, 


have to be a gradual coming into line with ourselves step by 


step in this matter, unless a policy quite adverse to the best 


interests of the electrical trade is to becontinned. We welcome, - 
purely. because we think it to be correct, the advancing attitude — 


This, however, is an erroneous view, and ‘all: 
such property now comes into rating, although, as the local” 
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of ‘one of our contemporaries, as'réflected in the pages of ‘ite 


last week’s issue, where the imports and exports of electrical 
mannfactures receive a. good deal of attention, the-declining 


imports and increasing’ exports, after fair consideration, 


being made the cause of rejoicing. Our contemporary even 
goes so far as to predict a further fall in imports (this, of 
course, is to be expected, partly from the greater manufac- 


’ turing capacity of our metallic-filament lamp makers) and a 
_ Continuous rise in exports. Too often have we seen it written 


by those who have had little or no trading experience, that to 


_ goabroad is too costly an undertaking for our electrical firms,’ 
and that the only way to build up an export trade was to 


first establish and secure a good home trade. Now we are 


told that “ a couple of years ago more than one firm decided. 


to apply its chief energies to securing foreign contracts on 
the ground that over-competition in an attenuated home market 
has reduced home prices toan unprofitable level.” Here, then, we 
have the two statements : (1) that you cannot doa good export 
business without you first have a successful home trade ; 
(2) that when you have an unsuccessful home trade it is 
good policy to devote your chief attention to building up an 
export business. We are quite content to leave the two 
statements there and to believe that they amply justify our 
position that, whether your home trade is booming or 


flagging, it is corregt policy to go to the Antipodes and to 
every other foreign market, where there is a ghost of a 


chance for you, in gearch of new business. Last year our 
electrical imports were approximately £2,000,000 mainly for 
home consumption, and our exports were in the neighbour- 
hood of £4,000,000, nearly all of them of British manufac- 
ture. By all means, then, let us go to the Antipodes, and 
the more we supply there, the more likely are we to be 
able to so manufacture as to meet competition in the home 
market and reduce the importation of such goods as we are 
able to make already, and by getting business of a new 
kind that we do not now undertake, we may be able to render 
unnecessary the importation of some special lines which we 
have no alternative but to import at present, whatever the 
price may be. That may not be the course that some might 
desire, or which they would have adopted had things been 
different, but with the manufacturing situation what it is, 


and also with foreign competition as it is, we believe it is the - 


best course to pursue under all the circumstances. We are 


glad to see that our contemporary is so greatly impressed . 


with the “rapidly growing demand throughout the whole of 
the civilised, and part of the uncivilised world,” and we are 
pleased to agree with it in saying what we have said a good 
many times already in other words, that “our export trade 
ought to reach great dimensions during the next few years.” 
Now let us get down to what is 
Our Progress happening in one of the foreign 

in Siam. countries to which we have not 
recently alluded in any detail, and 

consider the headway that the British electrical manufacturer 
has made during the last year or two, in the presence of 
Continental and trans-Atlantic competition in meeting its 
requirements. The authority for what we are using as the 
basis of our comment is American, and after our exposure of 
the grossly incorrect figures given by an American Consul 
concerning the relative positions of British and American 
electrical standing in the Indian market, it will not be 
supposed ‘that an American statement of the American 


StamesH Imports, 


United States ... $4,146 $18,672. 
United Kingdom ... .-... 32,557 - 118,084. - 
Germany ... 55,306 - 79,081 
All other countries ©... 9,034 20,463 -. 
Total ... $115,540 _ $299,045 


position anywhere is under-estimated.: There have been - 


some very big things said about’ the trading designs 
that America has on China and the Far East, but, 
knowing the American characteristic} none -of our 
electrical manufacturers are likely to- quail 
however, there is no justification for slumber se 
we have been doing well. Certainly ‘the figures that are 
given: below relating to Siam. furnish »no--reason for 


Co. (100 volts, 100 cycles, single-phase) and two sets of 


agent is in vogué. Even 


and April. 


of the country’s development. 


despondency. It is true that the percentage “increase 

American exports is greater than our own,’ 
- when the increase is on so small a sum as £800 odd 
(the 1908 figure), percentage ‘of improvement counts for 


little. The increase was 350 per cent. on £800, against our 
rate of 247 per cent. on £6,500 (the 1908 figure). In 
exact figures America did $14,526 more business, while we 
did $80,527 more. We. hope that as the result of this 
larger business that.we have done we may gain a securer 
hold on the market, and may not suffer even in percentage 
comparison with the States when the next figures are issued. 


Germany, if these statistics may be regarded as safe to draw . 


deductions of a general kind from, has slackened her hold 
on Siam electrically, or, at any rate, has made a far slower 


- rate of advance than we have. Her increase is only 43 per — 


cent. on the 1908 figure ($23,775 on $55,306), a very 


respectable advance in the ordinary course, but 


poor comparatively with the advance of other 
countries in this particular year. An _ interesting 
factor in the position is the appearance of Sweden as 
an exporter to Siam with over £10,000 as compared with 
nothing. in the previous year. We have already understood 
from the Canadian market that Sweden is an electrical 
exporting country with which we have to reckon in our 
wonderful western colony, and if she is making her competi- 
tive influence felt elsewhere as she has done there, and is, 
from these figures, doing in the Far East, she will count in 
the race for the markets of the world. We gather, however, 
that in this particular instance the Swedish business con- 


.sisted chiefly of the setting up by a Stockholm firm, on 


behalf of the Siamese Government, of a new telephone instal. 
lation for 1,500 subscribers on the central battery system | 
This installation obtains its power from the Siam Electricity 
motor-generators. 
It may be of interest here to give a word or two with 
reference to the undertaking of the Siam Electricity Co. 
This isa Danish company, which’ supplies Bangkok with 
light and power, and makes a very good financial return on 


its operations—its last dividend was at the rate of 12 per 


cent. per annum, plus a bonus of $1.50 on shares originally 
issued at about $50 each, but now quoted in the market at 
about $180. « Its capital investment is $1,500,000. No 
doubt it is largely due to the fact that it isa Danish com- 
pany that Denmark ranks as an exporter nearly as high as 
America, though -her volume or value is about the same for 
the two years. The company began its operations many 
years ago (1890), and it is the only electric supply company 


_in Siam; it furnishes public and private light and power in 


Bangkok, and supplies power for 25 miles of electric trolley 
tramway. Its equipment comprises Babcock boilers, Brush 
compound engines, B. & W. (Ball & Wood ?) triple-expan- 
sion engines; Curtis turbine, and others; Morley, 
G.E.©., Short, and other dynamos; Terrarie (? Ferraris), 
Thompson, G.E.C., and other motors. The Siamese 


_ Government owns and operates the telegraph system, as well 
~ as the telephones already alluded to, but there is no wireless 


telegraphic communication in operation so far. 

‘As the Siam Co. is the only one supplying electricity 
in Siam, so Bangkok is the only place where this illuminating 
there kerosene furnishes the 
majority of the population with their light. Coal being 


. Scarce, gas is not used. Kerosene (partly imported) is com- 


paratively cheap, therefore oil engines are much in vogue. 


Great Britain furnishes large quantities of lubricating oils. — 


The American Consul of Bangkok has lately reported to his 
countrymen in the States upon the cities, travel routes and 
commerce of Northern Siam, which is the hilly and moun- 
tainous region. The electrical “ commercial.” will not find 
very much business doing in these parts yet. The northern 
region is very difficult to reach; the journey is.done partly 
by rail and partly by horse and native carriers, and travel 
overland ‘has to be done in the dry season, between December 
Its population is in the neighbourhood of two 
millions, and its chief imports consist of provisions and 
general goods, which are passed up the river from Bangkok 
by’ 1,000 boats, each of which carry about 8 tons, and make 
four or five trips per year. Bangkok, in the great plain of 
the south, is the chief- electrical centre in the present state 
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and that the excellent progress indicated in the figures” 


noted from above will convince him that having done so 
well with past effort, he may do very much better by 


devoting attention still more zealously to this particular 


market. And if he is doing it in Siam, what is to prevent 
him from doing it in most other places ? Electrical needs are 
increasing everywhere, and nothing can prevent a continu- 
ance of that increase. 


DIGNITY AS A BUSINESS ASSET. 


‘By T, W. COLE. 


Narogon in search of an invective is a sight calculated to 


provoke curiosity. That he should have found his desi- 
deratum of abuse in the word “shopkeeper” is worthy of 
interest. ‘The English are.a nation of—shopkeepers !” 
uoth he, in fine-endeavour after virulence. - The fact that 
the intended: invective comes to our ears shorn of some of 
its purposed bitterness is probably due to our more happy 


experience of the worthy class to which he refers. At the 


same time there is something to be said in justification of 
the scorn which thus traditionally clings to this 
inoffensive class of citizen. The ‘“shopkeeping ” mind 
unequal to~ maintaining the true ring of courtesy 
has translated it into the degenerate equivalent— 
servility. Good humour it replaces by jocoseness— 
and with this debased coinage makes: bid for public favour. 
But (and here is-the topieal: point of the foregoing) there is 
nowadays a kind of “* gentlemen-ranker ” who falls into line 
with the rank and file, albeit coming from a class differing 
in traditions. For instance, you can go to the establishment 
of an illustrious peer to be served with a motor-car. And 
is there not an “ Eton and Christchurch” man who dis- 
— at request due quotas of electricity in return for the 
mmblest of pence? Thus, indeed, is shopkeeping 
uplifted to a new: dignity. But alas! evil com- 
pany corrupteth good manners; and the primal taint 
of shopkeeping—which-.gave what point there was 
to the Napoleonic utterance—seems just lately, at least 
in one branch of industry, to be spreading upward in quite 
epidemic fashion, and upwards,.too, among just the people 
who should be lending dignity to trade. © It seems quite in 
the fashion nowadays for quite reputable electrical factors 
and merchants and companies of various sorts to cut all sorts 
of undignified capers in order to attract the passing attention. 
The “ Buy, buy, buy” of the Saturday night butcher is a 
direct business-like appeal. But the latter-day mountebank 


quip, uttered so lugubriously by certain elderly and sedate 


firms of the electrical persuasion has nothing in common 
with this. Blatant bawling is not commendable perhaps in 
every business situation, but, at any rate, it has a decided 
advantage over jocose senility.. “ Standing ” in a firm is an 
equivalent of age in a person, and each is forbidding of 
certain unbecoming postures. And yet we coald name 
an instance, as a salient example, of a firm that not 
only had dignified: standing, but, moreover, delighted in that 


most coveted of non-titular distinctions—a hyphened name~ 
—gravely setting itself a-hornpiping, as if to the tune of - 


“Throw me a copper, kind sir!” An ingenious analysis 
might possibly discover that the progenitor of this idea of a 

bby jocoseness being necessary to bnsiness-getting, was the. 
Once-so-firm conviction that. the royal road to “engineer ’” 
transactions lay in maudlin “‘good-fellowship,” lounging 
over a bedabbled bar-counter.. 


“If, however, it. conld be claimed that..these methods’ 


were conducive to business-getting, they would be justified. 


- Bat the electrical. industry throughout is a serious ° 


one. To obtain a client’s confidence (whether the 


client in. view be a technical man, or one of the: 
public) is the first indispensable condition: And it could - 


not be seriously. maintained that any procedure which is 


- undignified, leads to that end, directly—or -indirectly. 


Further, a firm or company cannot do these things with 


- impunity—that is, it is not a case where non-success merely - 


means that the position is just the same as before. .It means 


more. It means that an asset has been lost—and this asset 
is the dignity. of the firm or company. Dignity invites and - 
_ retains’ confidence—and confidence is the indispensable basis 
of all continuous business transactions. It becomes, there- — 
fore, a valuable business asset, and not one to be. lightly or — 


whimsically endangered. 


"CORRESPONDENCE. 


Letters received by us after 5 p.m. on TumsDay cannot appear until - 


the following week.. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in owr possession. 


Interconnection of Engineering Societies. 


-Enginosring in its progress has been divided into numerous 
branches which, as time passes, become more and more defined 
and distinct... In consequence, there has appeared from time 


to time the necessity of forming new societies in order to give 
adequate attention to the details of the respective branches. 
The founders of new societies are naturally inspired in their 
work by the opinion that their objects cannot be obtained 
from any. existing society. There is, however, a great 


‘danger that, in their enthusiasm, they may overlook the fact 


that some other societies have similar objects, and that they 


might strengthen their cause by recognising the value of the 


sympathy and influence of such societies. All technical 


engineering societies have at least one object in common, i.e., — 
“ To direct the great sources of power in nature for the use 


and. convenience of man,” and this ideal should of itself be 
sufficient to ensure a common interest and harmony. 

There is also a.danger of misunderstanding arising between 
new and existing societies. A dignified interest on one part 
might,-on account of insufficient opportunity for discussion 
and explanations, be mistaken for an unwarranted intrusion 
or interference. 

_ The engineering industry is a busy one and has, as a rule, 
very little time to spare for the discussion of social questions. 
Individuals leave: such affairs alone probably under the 
impression that somebody else will attend to them. Would 
it not, therefore, be a good policy for one of the great: 
existing institutions to form a small advisory board whose 
privilege it would be to confer with other bodies and to 
form, as it were, an “ Interconnector” between them? It 


- would be formed of experienced men with a knowledge of the 


objects.of all existing societies and institutions who, having 
authority to approach the founders of any new movement 


interest themselves in its objects, could do much to 


prevent the clashing of interests, and thereby advance the 


science of engineering. 


The Institution of Civil Engineers embraces all branches 


of engineering in one powerfal society and is, therefore, in 


the best position to form a board to act as mediators. 

Those who have attended meetings of the new society 
which is. at present called “The Institution of Mining 
Electrical Engineers,” will recognise that the writer has 
them in mind in making the above suggestion. To those 
who were not present it is sufficient to say that a diversity 
of opinion existed on a suggestion to modify the title into 
“* Electrical Mining Society,” or some other title which would. 
be leas likely to be confused with the title of the parent. 
Institution of Electrical Engineers. is 

The objects of the new society have been clearly defined. 
and explained in the technical Press, and it is plain that they. 


are not entirely covered by other great: mining institutions or, 


by the Institution of Electrical Engineers... They aim at the 


_ education and advancement of the engineer in charge of elec- 


0, 
rease For the benefit of British exporters, we may mention that. ; | 
bute there is a uniform duty on all electrical goods of 3 per cent. 
odd ad valorem, and may quote the following paragraph from the 
for report of the American Vice-Consul at Bangkok :— 
tour kok affords a market for electrical toys of 
In Electric chafing dishes, kettles, 
2 we sad-irons, batteries, bells, and masseurs are beginning to find a 
this“ market, but as yet the many uses to which electricity a be put : | 
remain to be demonstrated to the people of Siam, especially to the | 
vurer people in the north of Siam, where it is practically uaknown. | 
tage We will express the hope that the British manufacturer 
“ne will continue to watch over the eléctrical interests of Siam, ree ; 
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electrical requirements, specifically of mines. 

Whilst’ many individuals thus affected are engineers who 
are members of. the existing technical societies, there are 
others who, by reason of previous training, would not be 
eligible for-election into the established institutions. But as 
it. is one of the primary objects. of. the new society to induce 
‘men to qualify as capable electrical engineers for mines by 
study and examination, .there ig every reason to e that 
it will eventually be a training ground for the older Insti- 
_tations. 


mi It is suggested that an advisory board to act as an inter- 


connection between Engineering Technical Societies could at 


the present time do much good service, and the movement . 
in connection with electricity in mines.is a case in point 


requiring immediate consideration. 
i. Ww. Ce 


Methods and Practice in the German Electrical Industry. 


- In “ Zahbler’s” letter appearing in yours of the 7th, I 
detect a covert impertinence in the suggestion that I should 
‘confine myself to that of which I knqw something. If the 
character and magnitude of one’s own business are to be the 
measure of one’s ability to discuss questions of general 


“importance, then I hope to be at least as interesting as my 


opponent. 


= Tn response to his request, I will give some particulars of 


the business of which I have “‘ intimate knowledge,” if you 


“will grant me the space ; but I have no doubt that if I had 
--volunteered information about my own business I should 
‘have been charged with being blinded by self-interest. 

~~ In France I have 


ty to arrange for the manufacture of 
our meters on royalty; the duty makes importation quite 


impossible. “Thus the tariff operates to force us to employ 


Frenchmen, while the work of Frenchmen on similar articles 


is daily imported into this country to the prejudice of 


English meter makers. 
In Germany we doa small import business, but we find 


- the prices lower than they are in England, which we have to 
‘ accept, and out of which we have to pay the cost of all those 
barriers which geographical conditions and tariffs impose 


upon us. These two cases will suffice. 


Now, perhaps, “ Zihler” will tell us his experience in 


‘Germany. 
Zabler” denies. that our unemployed are increasing. 
every day, and for proof he refers me, I presume, to the Trade 


~ Union returns. These are simply the aristocracy of our 
~ working population. What about our teeming workhouses ? 


What about the army of unemployables scattered over the 


‘ country? What about the vast army living on starvation 
~ wages due to foreign competition ? 
' 200,000 of the best that we breed, exported annually to the 
« protected countries of the world, where they quickly become 

our keenest competitors ? 


And what about the. 


: Are not these England’s unem- 
Beside this appalling fact, ‘“ Zibler’s” figures 


loyed ? 
as the theories which he bases upon 
m. : 


I accept “ Zibler’s” figures, and ask where is his remedy 


>for unem loyment. Where is the justification for spending 
wea 
_on. “foreign manufactured. goods, to say nothing of 
:£170,000,000 on food, a great deal of which might be pro- 
« duced at home, to onr greater security. . I admit wealth can 
~ only. come into the country in the form of goods and go out 


abroad to the extent of £150,000,000 annually 


as goods, but it meed not necessarily come in at all. We 


~ can make the goods ourselves, and so accelerate the process 


of increasing our foreign investments. 


- -What-is the objection to using a tariff for the purpose of 


causing goods inward to be raw material and goods outward 
finished goods? Is “‘ Ziihler” afraid of our becoming what. 


_ Richard Cobden thonght he could make us—the workshop of 


I admit that we are getting more wealthy every year. 


There is nothing in the life of a nation which has not its 
parallel in the life of an individual. An individual may be. 


getting more wealthy while rapidly approaching his end. 
We have been guilty for the last century of a great 


- national lazinese—é crass and stupid injustice to our own 


trical plant in mines, and also the education of manufacturers, — 
mining engineers, and managers, in matters relating to the ~ 


‘the foreigner, and «the price of our 
~ necessity was thereby reduced for our home industries. 
The encouragement of the export of coal appears to be about 


-people—and now that we are waking up to the fact, it is 


being disputed by men who, like “ Zabler,” think they have 


proved that. Free Foreign Trade is right when they show that 


we can afford it. 


I am not content that we should become a small nation of 
_ money-lenders. 


I want this nation to become a great 
Empire of fighters, producers, manufacturera and dis- 


_ tributers, and if “ Zibler ” or anyone else hopes to show me 


that I am going the wrong way about it, they must discard 
Free Trade theories, which have no relevance to present con- 
ditions, and show me some concrete examples of how free 
imports stimulate taxed exports. 


‘Hollinwood, January 12th, 1910. 


Protection and the Electrical Industry. 
Nowhere are the fallacies of free trade or free imports 


more readily seen than in the electrical industry. In no 


class of manufacturing does repetition and standardisation 
play such an important part, and what did the late lamented 
Richard Cobden know of such details ? How could he foresee, 
and there are no signs that he did, that providing a manu- 
facturer were sure of his own market, he could put down 


the requisite plant to manufacture on a large economical 


scale, and thus be in a position to supply his goods in an 
unprotected country at a lower price than the home manu- 
facturer, and yet make a profit ? 
Free Traders say that any import tax raises the price to 
the consumer, but quite overlook the fact that internal 


competition will keep the price down in most industries. 


They quite forget, when convenient, the law of supply and 
demand. Why, in protected Germany, the manufacturers 
had to form groups to stop the insane internal competition, 
and though this may have been good for the consumer, it 
emphatically was not for the country, as we will presently 


‘show. The Free Trader will say, “ But if the price does 


not rise, what is the advantage to the manufacturer ?” 
Well, suppose. the tariff shuts out half the foreign goods 
hitherto imported, the revenue will receive the import tax 
on this quantity. The home manufacturer will have a 
larger output than before, and thus be able to manufacture 
more cheaply without even raising his price, and I will show 


that he can well afford to raise his workmen’s wages by the - 


amount of the duty. 


First, let me state-that the Free Trader’s maxim is 


correct, that a country should not attempt to produce that 
which by its resources it is unfitted todo in /air com- 
petition with its rivals. I would consequently also propose 


to limit all tariffs to 10 per cent. (with a clause as in the . 
Canada Customs laws to prevent dumping), or a tax of 


20 per cent. on the value of the LABOUR in the imported 


A. B. Anderson. 


article, and we will show that the consumer is . 


well able to pay the whole extra cost if all this should 
fall upon him. That this is not always the case was shown- 
in the export tax on coal, which was paid. by 


as sensible as would be the exportation of irreplaceable works 


of art, and this trade is quite dissimilar to any other, the 


depletion of our coal supply and its ever-increasing cost of 
working being a growing national and annual loss, 

I have said I will prove that the consumer can afford to 
pay the increased price. : 

Let us assume a manufacturer, electrical, as it corresponds 
with the state of this industry, is doing a turnover of 
£500,000 and making no profit, and we will hope no loss, and 
that the foreigner imports £500,000 also. We now impose a 
duty of 10 per cent., and we will assume that this keeps out 
the foreigner altogether so that there is no revenue. Let us: 
also assume that the manufacturer is .producing goods to the 


value of £500,000, spent 60 per cent. on labour, and 40 per 


cent. on material and other expenses, thus making no profit. 
The turnover being now doubled and the market assured, he’ 
will be able to reduce his labour charges by at least 10 per 


_ cent., and his material and other charges by 5 per cent. on 


£1,000,000. Therefore the manufacturer will make a profit 
of £150,000 without increasing his price, or if he increase 


_ his price 10 per cent.,a profit of £250,000. 
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“The country a8 a whole will have to pay 10 per cent. 


more for this product, or £100,000. The manufacturer can 


pay his workmen this extra percentage in wages and the 
balance in taxes, so that the country is no worse off, or 
there would still remain a profit to the manufacturer of 
£150,000. The figures above stated would be largely 
improved upon in most industries, and there is also another 
important. gain to the country. This ‘country is going to 


manufacture £500,000 more than before, and spend 


£300,000 more in wages. Now, despite the Free Traders’ 
argument—or, rather, statement—that displaced labour 
always finds another market, part of these wages’ is a 
profit to the country. I state that there is a profit 
to the country on ali earned and unsweated labour. 


I state that every penny a man earns above and ~ 
‘beyond that necessary to keep him from want is a profit 


to the country and himself. This could. easily amount 
to £60,000 on the extra wages earned. If these men had not 


this job, they might become unemployed and cost upto | 


£150,000, or some would become unemployable, and in spite 
of the slackness of men and effort to spin out jobs, unemploy- 
ment in this country is deplorable. 
You will, therefore, see that the profit and loss account is 
as follows :— 
Progr. Loss. 

Increased wages ... ..» £100,000 £100,000 

Profit to manufacturer ... 150,000 _ 

Profit to country on extra 3 


wages earned ... 60,000 
Saving to country through Balance 
profit £310,000 


absence of unemployed 100,000 
£410,000 £410,000 


I think that this shows there is some margin to provide 
for the indirect losses which the Free Traders say will follow 


the introduction of Protection. They will state that the 


industry I have selected is a special one, and I would reply 
that the whole object of Protection is to protect labour ; 
there is no good object in taxing articles on which the value 
of labour compared to the finished article is small, and in a 
very large number, practically all the highly skilled industries, 
increase in production will reduce the price of production. 
Let us beware of shallow arguments similar to those used by 
workmen at the beginning of last century when machinery 
first begav to displace human labour on a large scale, for any 


machinery or organisation which tends to cheapen the cost of 
production in your own country is of benefit to the nation at 


large. 

Prices will not necessarily rise, in spite of Protection. 
There is such a thing as competition, and the employer 
with a large and assured output will still be able to make a 
profit and pay higher wages even at the old price. But 
there would be no competition, say the Free Traders, and 


trusts would be formed to keep prices up. Doubtless this 


would be attempted in some industries, if a law were not 
introduced to deal with this, but pause—Who are our great 
industrial, practical and know-all Free Traders? The 


‘monopolists ; those men who are connected with industries, — 


the establishment of which demands enormous capital, and 


which can only be run commercially on a large scale. Small 


firms cannot. compete with them, they have their agree- 


~ ments and fixed prices irrespective of cost of production, and 


there is no competition. Look at Brunner, Mond and 
kindred companies. Of course they are Free Tradérs. 
And is the British workman a Free Trader ? 


J. S. Hecht. 
Chingford, January 14th, 1910. 


Wrongfal Dismissal ? 
I should be pleased if you would be good enough to pub- 


lish the following in your esteemed paper, as I should very 


much like to have the unbiased opinion of critics regarding 
my actions before making an effort to obtain vindication in 
the two instances cited:— = - 

One evening, when on duty in charge of a Corporation 
tramway sub-station, I received instructions from some one 
ringing ap on one of the street telephones to cut the power 


off ——_———-. Street, which is one of the busiest sections in 


the city, it being added, by way of explanation, that “ the 


_ Wires were all coming down.” .The man gave no clue as to 
his identity at the time, though I found out afterwards that - 


senior official ? 


he was an inspector, and, as such, acting quite within his 


Tights. 


_ However, ‘not considering the message sufficiently autho- 


 ritative, | did not carry: out the order ; but, lest anything 


serious might be wrong, I had‘the tower wagon and linemen 


- sent out at once. I ascertained afterwards that some guard- 


wire had come down and become alive, and was thus a source of 
considerable danger. Temporary repairs were effected with- 
out the necessity of switching off the current. fot 
The second incident occurred, unluckily, two mornings 
later. About 1 a.m. one of the feeder circnit-breakers 


opened once very ‘violently, and ‘about half an hour after- 
wards it opened again. A little later, one of the mains 
department’ men called at the sub-station to say that he had 


accidentally put his pick into a cable at a point about a 


mile away. I had no assistant on duty with me, and, of — 


course, I could not leave the sub-station myself. The break- 
down squad had gone home for the night, and would not be 


out till 5 o’clock in the morning ; bat, if urgent need had. 


arisen, they could have been awakened and called out by 


someone calling at their homes. : 
However, as the power was still on the feeder, I resolved 


“to let it remain, if possible, till the squad came in. But 


about 4 a.m. the circuit-breaker again, opened, and after 
replacing it three times in succession, I left it out, and sent 
with all despatch for someone to go out and clear the faulty 


cable. By the time this was carried out, however, one or 
two of the early morning cars had been held up. - 


Now, in view of these two incidents, following so closely 
on each other, I was instantly dismissed from the service, 
although it was the first time I had been found fault with 


over two and a-half years! Was.-this a warrantable 


procedure? . Or is it another of the -many cases of a junior 
being made the victim (for someone has to suffer) to screen 


Corporation Victim. 


Contractor or Manufacturer ? 


It is indeed refreshing to see the article entitled 
‘Contractor or Manufacturer” appearing in your issue of 
the 7th inst. The writer of the said article evidently knows 
his subject, and is not afraid to describe things as they 
really are. 

Iam well in agreement with him when he states that the 
average contractor is neither technically, financially, nor in 
business capability, strong enough to efficiently take advan- 
tage of the possibilities of electrical development. As in 
the case of power load, which would not have been developed 
but for the efforts of the supply engineer and the manu- 
facturer, eo in the case of a host of electrical “ other use than 
lighting ” apparatus, practically nothing has been or will be 
done, unless the supply engineer himself takesthe matter upand 
realises its possibilities, both from the point of view of selling 
apparatus and selling current. The contractor is-too slow to 


~ realise the former, and does not care a fig about the latter. 


The article touches on the eens grievance the con- 
tractors have against the supply authorities for selling 
apparatus to consumers, and states that the supply authority 
cannot really be blamed for doing so. Whether or no this is 
a correct, statement matters not, I would point out that 
neither the writer of the article, the central station engineer, 
the contractor, nor the manufacturer, will be the judge of the 
matter. The public alone will decide, and where sales 
departments are already adopted by supply authorities the 
public is deciding in no uncertain manner. 

For years the consumers have been imploring the eupply 
engineer to do the whole of their electrical business and not 
simply a part, and now their supplications are becoming sc 
insistent that the supply engineer is “ willy nilly ” forced to 


‘accede to them. . 


Declining lighting revenue can only be made up by 
increasing revenue derived from “ other uses,” and certain it 
is that the average contractor is not capable, or is too slack, 
to push the sale of “ other use apparatus.” 

The article indicates, quite truly, that, in due courte of 
time, it will undoubtedly be found that the small contractor 


-will not be wanted ; the large contractor will be wanted only 


for private plants and large wiring installations; and the 


supply authority will do practically all the consumers’ other 


electrical business direct. 
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- | This forecast is considerably strengthened by reference to 
the history of gas supply, which has gone through exactly 
_ the same trouble as electric supply is now experiencing, and 


- found salvation by supplying not only gas, but all apparatus 


_ that consumes gas, on cash, hire ‘and hire-purchase terms. 

- They have not found the contractor of use in this connection. 

"Sales Manager. 

Borough of St. Marylebone Electric Supply, 
January 11th,1910. 


PROCEEDINGS OF INSTITUTIONS. 


The Influence of Various Cooling Media upon the Rise in 
Temperature of Soft Iron Stampings. 
By R. D. Girrorp, M.8e., Student. 


(Abstract of paper read before the Instrt0TI0N oF ELECTRICAL 
Birmingham, January 5th, 1910.) 


Taw temperature rise of electrical machinery is one of the most 
- important of the many considerations to which the designer las to 


Fic. or EXPERIMENTAL 
APPARATUS, 


pay attention, since the resistance of the copper conductors 
increases as their temperature rises, thereby affecting the 

of the machine, and also because of the danger of damaging the 
insulation if the temperature rises above certain limits. . 

~ The heating of the iron stampings of transformers subjected to an 
alternating flux is due to the h is-and eddy-current losses. 
The latter may be greatly diminished by various methods. 

_ But apart from the choice of iron used, thickness of plates, 
induction, &c., the temperature rise is obviously greatly affected by 
the external conditions, such as the amount of surface of 
“iron and the medium in contact with the surface. 

The flow of heat will depend upon the resistance offered to it, 
and also upon the temperature difference existing between the 
iron and the substance in contact with it. In fact, we have—_ 

temperature difference 


Heat flow per sq. cm. = eae 3 


The resistance or its reciprocal, the conductivity, is made up of 


three distinct factors—viz., conduction, convection, and tion— 


and the last two are not constant quantities, but depend upon the 
‘nature of the substance, as in the case of electrical resistances. 
. If the law governing the variation of resistance under various 


‘practical conditions can be determined, then the temperature rise 
of the a is found if we also know the heat flow—that is, the 
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Curve I, air-cooled in case, with separating sheet; curve 
II, air-cooled in case, without sheet ; curve IIT, air-cooled . 
free in air; curve IV, first air blast; curve V, second air 
blast ; curve VI, third air blast; curve VII, oil-cooling; 
curve VIII, more oil ; curve IX, oil-ccoling with separating - 
sheet ; curve X, oil-cooling with water worm, __ - 


Fig. 3.—CompaRIson or THE Various Mmruops oF Cooxina. 


_ The object of the research, then, was to determine the conduc- 
tivity to heat flow existing between the surface of a cylinder made 
up of soft iron stampings and such cooling media as air and oil 
under the following conditions:— . 

‘ 1, Air, when the iron was (a) free in air, 

4 (5) enclosed in an iron case. 

2. In a case, with draught of air flowing 
over the surface of the iron. 

3. With iron surrounded by oil. 

4, Iron in oil, and with cold water circu- 
lating through a cooling worm immersed 
in the oil. 

The apparatus (figs. 1 and 2) consisted 
of about 300 soft iron disks, each 0°51 mm. 
thick, 16°38 cm. in diameter, and having 

- 32 holes, each 0°5 cm. diameter, punched 
near the circumference, and a central hole 
4'4 cm, diameter. These disks were clamped 
tightly together, forming a cylinder 16 cm. 
in height. The whole was then wound in 
gramme-ring fashion—that is to say, up an 
outer hole and down the centre—double 
cotton-covered copper wire, 1°41 mm. dia- 
meter, being used. At the top and bottom 

_ of the cylinder, on the circumference, fibre 

washers were placed, to insulate as far as 
possible the flow of heat longitudinally, 
and also to protect the winding from 
damage by the wooden end disks, The 
two free ends of the winding were brought 

- out at the top through the disk, and the 

whole bolted firmly together. The case in 
which the tests with air blast and oil- 
cooling were conducted was made of cast- 
iron of circular section, having top and 
bottom plates bolted to the flanges. 

The energy absorbed by hysteresis and 
eddy-current losses in the iron was 
measured by the three-voltmeter method. 
Only one instrument was used for 
measuring the three voltages and the 
current; this was a Duddell thermo- 


‘ammeter. The measurement of the temperature rise of the iron 


and cooling medium was effected by means of thermo-couples, of 
copper and Eureka ; three of these were placed in the iron between 
the stampings, about 4 in. from the surface, near the bottom, middle 
and top respectively. 
The formula found for the temperature rise of iron stampings 
d freely to the air, in terms of the watts dissipated per cm.? 
(c) and the temperature rise (7 °C.), was— ’ 


tT = 65(/1 + 4560 — 1). 


When the stampings were enclosed in the iron case, the tempera- 
ture of the air at the top and bottom of the iron-was measured 
with eight thermo-couples, equally spaced between the iron and the 
case. The temperature rise in the iron showed a large increase, as 


compared with the previous case; and the formula obtained was— 


t = 100(71 + 400 — 1). 


= When a separating sheet was inserted as shown in figs. 1 and 2, to aid 
convection. by separating the upward from the downward current of 
air, the temperature rise increased, contrary to anticipation. 
Cooling by air-blast was also tested, and the results show about 
twice as much power ted for the same final temperature rise, 


zoughily speaking, the b varying from 950 to 1,700 cb. ft. 
ur. ‘ 
cooling, being more effective then air-cooling, enables 
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‘former, during heavy loads the home rotary transformer is 
_current: from the board and transforming up. This has 


smaller transformer used. for the same output, and is there- 
fore more economical, Its high specific heat is also a great advan- 
tage, in addition to its high dielectric strength. The transformer 
oil used had a fic gravity of 0°84 and a specific heat of .0°5 
calories/gramme-degree: . The case was filled to height. of 
11 cm. above the upper wooden disk, fig. 1, about. 34 gallons of oil 
being used. In this instance. the temperature rise is proportional 
to the power wasted, and— . ; 
T = 268 o. 


The final mean temperature rise of the outer case is about two- 
fifths that ofthe ironcore. 

With the separating sheet in place practically the same results 
were obtained. 

A coil of lead piping, 28 ft..long and ,’, in. in diameter outside, 
through which water was circulated, was then submerged in the oil ; 
this was found to be exceedingly effective in cooling the iron, 
about 90 per cent. of the power dissipated being carried off by the 
water. This method should therefore be adopted for large. trans-. 
formers. Evenif the water supply fails for a time, the enormous. 
thermal capacity of the oil and the water in the coil prevents any 
large rise in temperature for a considerable period. There should be 
no joints in the piping inside the case, as the slightest trace of mois-. 
ture in the oil greatly reduces its dielectric strength. Unassisted oil 
cooling is much more effective than air cooling, and where an air- 
blast is used, if the blast fails the temperature of the transformer 
quickly rises to a dangerous degree, Natural cooling in air is suit- 
able only for small transformers. ae 

Fig. 3 shows the comparative efficiencies of the various methods 
experimented. upon. 

The thermal conductivity of the various media was found in 
each case, and is given in the following table; if c be the conduc- 
tivity, w the total power dissipated in watts, 1 the rise in tem- 
perature of the iron over the surrounding air in degrees O., ands 


‘the total exposed surface of the iron in cm.°, then w/s = OT, oF 


Condition of Cooling, ~~ ° Coefficient of Conductivity. 

Iron freeinair .... ... 13 x 10-*to 2 x 10-* for temperature 
yises of 20° to 60° C, 


Tron enclosed in case x 1°35. x 10-* for rises. of 
Iron cooled by air blast 1°9 x 10-* to 2°4 x 10-* depending upon 


: volume of blast. 
Tron to oil 94 X 
Oil to case 45 X 107% 


Oil to water through metal 4°5 x 10-* 


pipings 


A 2,750-Volt Direct-Current System. 
By A. H. 


(Abstract of paper read before the Canavian Society or ‘Civin 
‘December 9th, 1909.) 


TWICKENHAM is-chiefly a residential district, and, except for a few 


sawmills and the like, and the National Physical Laboratory, there 
are no power users. It.is so scattered that there has been constant 
trouble in keeping the low-tension network balanced and up to 


standard pressure.. The area supplied at present is about 25 square. 


miles, but the company have powers which will eventually treble 


_ The low-tension mains, comprising about 60 miles of complete . 
three-wire, are all linked: up into one network, fed at suitable points 


by rotary transformers, and, of course, largely from the central, 
The generating station is situated in about the centre:of Twicken- 


ham, about 2 miles from one end of. the district now operated, and 


between 6 and 7 miles from the other. The trangmission is by 
direct current at 2,750 volts, with future intentions of making it 
three-wire at 5,500 volts. 

The present #.T. equipment consists of two 200-xw. 2;750-volt 
generators and one 100-xw. 2,500 : 500-volt rotary transformer, 


with booster attached for raising the low-tension side for trans: 


forming up, so that whilst during the day one u.7. set is run, 
supplying the two principal sub-stations and the home rotary trans- 


installing another generating set. 

The generators are four-pole, direct coupled, running at 475 B.P.m. 
They are shunt-wound, with shunt separately excited, at 500 volts. 
These machines have now been running for about five years, and it 
is a curious fact that, although they have continually been in 
trouble from flashing over and other causes, the armatures. have 
never had even a new former. For two years each machine was 
running without a break for 18 hours on each alternate day. 

The switchboard consists of nine panels of iron throughout, with 
mica washers and bushings. The circuit-breakers are D.P. air break, 
and are ranged along the top, with a slate division between each 
set, The generator switches are fitted with. maximum and 
minimum cut-outs, the minimum coil being fed from the 500-volt 
shunt circuits. The feeder cut-outs are simple overload.: Five of 
the feeder panels are fitted with line regulating resistances, L.7. 
long-range operating switch, and paralleling voltmeters for running 
the. automatic sub-stations. Hach feeder is fitted with s surge 


- arrester consisting of a series of spark gaps in series with an oil 
resistance, These: arresters were installed after one*of the 
‘lines had been twice broken down on charging 


The. rotary ‘transformers are ‘two-pole.,machines of - overtype 
design, with double-wound armatures running in..a single field, and- 
have copper brushes. _ They run, at, 500 8,P.m., and:have a-fixed. 
ratio..of. 5 to 1.- .The regulating, is done by resistance ; .in. the: 
They are started up as series.motors, and for 
this purpose, are fitted with a small. series field, which works.in con- 
junction with .a short-circuiting switch. The actuating solenoids 
of this switch: are connected in series with. the shunt-field circuit, 
which in, its turn is connected straight. across the 1.1. end.of the 
transformer. . These. switches are so adjusted that, when the 
pressure equals.about 450.volts, the series field-is cut out. 
transformer bearings have small oll pune working off a cam on the 
shaft ende, as well as the usual oil rings. These oil pumps have 
proved an expensive luxury. . 

There are at present-four. sub-stations,and these form what is 
perhaps the most interesting part.of the system. One of them, the 
Teddington, is a manual. equipped with two 100-Kw. transformers, 
H.T. and u.2, switchboards, and a 1,000-ampere-hour battery. Each 
of the automatic stations is equipped with a transformer of 50 or 
100 xw., a set of balancers worked by a time-switch, and a distance 
operated single-pole L.t. circuit-breaker. The only 4.7. apparatus 


‘is the short-circuiter and a pair of switch fuses for \isolating pur- 


The Molesey station differs in that it. has a 600-ampere- 

our battery and a small switchboard, but it is so arranged. that. 
it is worked automatically with. the battery floating.. A man 
cycles out every morning to put the battery on charge, and again in 


_the afternoon to. take it off. .The other stations are visited only 


about two or three times a week. 
The regulation of these stations is done from the central by 


from the diagram that the actuating solenoid of the t.. auto is con- 
nected from the opposite pole of the transformer and through to the 
“ firing ‘switch ” at the central.. From the firing switch another 
line is run back to the transformer side of the auto ; were. it on-the 


_ other side, the switch could be operated whether the machine was 


AU 
opening Sted 


running or not. As it is; when the machine is shut down there is 
no potential across the firing switch. This line also serves for the 
paralleling voltmeter,» whilst for the other side of this meter 
another line. is taken from bus-bar side of the auto. Across 
these lines the electrostatic pilot .voltmeters are connected, the 
fourth line-in the cable serving for their neutral and the fifth for 


the telephone. 


Taking the sub-stations first, the most frequent cause of trouble 
has been the brashes. These, as has been ained. before, 
are copper, and when the commutator gets rough they have to be 
soaked with oil to prevent them wesring down between visits. 


glass fitted on the pipe leading into the bearing cap. 

glasses occasionally crack, the oil is pumped out on to the floor, and 
central is probably notified-by the breakers coming out through the 
shaft seizing. Ooming to the switches, it is necessary first to give 
a description of their action. The solenoid plunger operates the 
switch through a ratchet and pawl arrangement. When thrown in, 
the switch is held by contact friction, the exciting current is 
broken, and the plunger falls back to its original position. Next 
time the solenoid is excited the switch is pulled out, and so on 
alternately. The pawl springs are only light spirals, and often 
. When this happens the switch is only thrown into the 

carbon ends; and the switch burns out. 5 
Tite short-circuiting switches are designed to fall out by gravity 
when the machine is shut down, but occasionally they will stick up, 
and then the machine cannot be started until someone is sent down 
to pull it out: On starting up sometimes, if the pressure is higher 
than usual; or the starting resistance is cut out too quickly, the 
inductive effect set-up by the series field is so considerable that a 
surge is started in the shunt, and the short-circui switch is 
thrown violently in out 20 or 30 times before the machine 
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There are six transformers installed, and whilst being sul 


to all manner of strain through short circuits, &c., they have never 


been known to flash over. The chief trouble found with them is in 
the armatures and series coils. The latter, unless kept scrupulously 
free from copper dust, are liable to break down to earth. 

One transformer ‘in cular has an unfortunate penchant for 
discharging across the field air gap. The armature has been twice 


burnt ont, probably through this: The danger of losing the shunt — 


field has been provided for by dispensing with lifting attachment 
on the u.t. brushes. In the case of the home transformer, on 
the first starting-up of the plant, a faulty connection in the shunt- 
field cirevit was overlooked, and when the current was switched on 


the machine built up in speed until the binders burst. 


- Coming to the generators, when everything else is right, the — 
commutation leaves nothing to be desired; bat a transformer - 


burning out, or a short-circuit on the mains, and sometimes even a 


big jump in the Joad, will cause the generators fo flash over. © 


Beyond burning off a belt or pitting the commutator, no harm is 
done to the machines. : 

Summing up, the most inefficient part of the system is in the 
method of 
station is taking a comparatively heavy load, then the H.T. pressure 
must be run 100 or 200 volts higher than would suffice for the 
other stations. Consequently, this energy has to be absorbed in 
the regulating rheostats, and entails a very serious loss. Apart 
from this, the transformer efficiencies are very high. — 

The mains are in all cases underground, and, except for the 
troubles before referred to, due to the surging, there was only one 
= developed on the H.T. system in five years. ~The cables are 
two-cond’ 


uctor concentric, paper-insulated, with lead sheath and . 


outer steel-wire armouring, and are drawn into earthenware 
conduits. 


- The .T. mains are on the solid system. The cables are coated - 
with vulcanised bitumen; and covered with thick braid. “They are 
laid in wooden troughs, supported on wooden bridges, the troughs ~~ 
being filled solid with bitumen, and -a layer of tiles put on top. =. 

These mains have been an endless source of trouble. The . 
troughing rots, the bitumen cracks, and the water gets through to . 
. the cables. Sometimes a “short” will burn away a3 much as 50 ft. 
of cable. But the most remarkable thing is that the mains have 


been opened up and not a vestige of copper found for as much as 
18 ft., yet, at the same time, a motor has been working beyond the 


There have been as many as three breakdowns inaday, — 
and for a year the average mains faults have not been less than - 


four a week. 


The Testing of Electrical Machinery. 
By R. F. Brackmore and V. W. Newman. 


(Abstract of paper read before the Manouestss Srupunts’ Sxo- 
OF Tue InstITUTION oF Exzorrican November 
23rd, 1909.) 


Small D.C. Machines :—Tests to be taken in order: Flash test, core 
and friction, resistance, load and temperature, open circuit (if a 
dynamo), regulation, brake and insulation. 

The flash test should always be applied before any of the other 
tests, otherwise, should the insulation fail, and the machine require 
rewinding, practically all the above-mentioned tests have to be 
repeated. For normal voltages 2,000 volts alternating is the 
pressure generally used for the flash test, this conforming with 
Admiralty and Government specifications. The transformer used 
is so designed that when the insulation breaks down and the 
secondary becomes practically shorted, the secondary volts drop, 


and, therefore, there is no excessive rash of current.. The most . 


convenient way of telling whether the insulation is holding up, is 


to have a bank of lamps connected across the secondary; these ~ 
glow until the insulation fails, when they, of course, grow dim, or . 


go out entirely. 
The core and friction test is always taken with the brushes on 


the neutral. To find this position:—Connect a moving-coil volt- ~ 
meter across the brushes,:supply about-one-third or less of normal - 
excitation to the fields, and note the deflection on the voltmeter at 


the instant of breaking the field circuit.. Move the brushes until no 


deflection is obtained on switching off the field ; the brushes are 


then on the neutral. 

The machine should now be run light and the watts through the 
armature noted. This result gives the watts lost in core and 
friction loss for the particular speed at which the machine is 
running. If a core and friction loss curve be required it is 
advisable to commence taking readings at the highest speed and 
to work down., The machine then comes to a steady speed much 
more quickly, since the losses accelerate the changes in speed. 

After these readings the brushes should be moved back (for a 
motor) until very slight sparking just commences; beyond this 
a not be changed to stop the sparking, if any, 
on 

It may be noted that on shunt motors the light-load speed when 
cold is nearly always the same as the full-load speed when hot. _ 

The readings taken on the neutral and not those taken on back 
lead should be noted for the core and friction loss. With back 
lead, the coils connected to the commutator segments under the 
brushes are; brought into a field which induces heavy circulating 
currents in these short-circuited coils. The result is a consider- 
able increase in the power required to drive when running light. 
When load comes on, the armature cross-ampere-turns neu 
the field referred to and the circulating currents disappear ; conse- 
quently no extra power is then required on their account. © - 


lation. When, as is nearly always the case, one — 


_» Phe resistance of all circuits must be taken. This may best be: 


done by passing a known current through the- under test and 


measuring the drop in volts across the latter. All field coils should: 


have the drop in volts across their terminals measured in order to 
detect any partial or dead short-circuits in the winding. 


The machine will now be ready to run on load, and undoubtedly 


the best way to do this, generally speaking, is to ‘load back” or 
connect as in the well-known parallel Hopkinson test. The saving 
in cost of power when large numbers of machines are tested 
(approximately 80 per cent.) as compared with the dead-load. test, 
the ease with which the load may be regulated, and the absence of 
water tanks or resistance frames, are more than sufficient reasons 
for adopting this method, even when two similar machines are not 
available. Of course, in the latter case, the efficiency cannot be 


_ calculated according to Hopkinson’s formula, but with the core and 


friction and resistance test results, the value may be arrived at. 
Where possible, it is advisable to connect the two machines 


"a8 shown in fig: 1, for then the dangers, of paralleling are 


avoided, and the machines simply run up to speed as motors. The 
load may then be gradually applied by shunt regulation. 
Open-circuit characteristics will often have to be taken. It is 
usual to bring the field excitation up to twice the normal value on 
these tests. With machines of above 300 volts, it is generally 
convenient to connect the field coils temporarily in two grou 


parallel; then only normal voltage need be applied to the field 


circuit in order to get twice the normal ampere-turns. With the 
strong field, the armature volts may, at rated speed, be above the 
range of the voltmeter; in that case, run at a suitable lower speed 
and correct accordingly.! 

Speed. regulation tests on motors present no difficulties what- 


_ ever, even when running on the Hopkinson test. Compounding 


and regulation tests on génerators should be taken on dead load 
wherever possible. To obtain the correct compounding curve when 


- machines have to “load back” presents some difficulty; for all 


practical purposes, however, the compounding effect may be tested 
as follows:—Run up to full load and normal voltage (v1), take 
readings, mark the shunt rhéostat positions and shut down. Next 
run up to speed on “open circuit,’ adjust the shunt regulator to 


‘the position marked and take readings (v2). Again run up to full 
' speed and correct current, only on this occasion adjust the voltage 


until it is equal to v; + (Vi — V2): + when v; > V9. Mark the 
new positions for the shunt regulators, shut down, start up again on 
open circuit and take readings. The difference between the last 
pair of readings gives what is practically the compounding effect. 
Three brakes will generally serve to test any machine of a type 
up to a maximum of 150 u.P,, although it is somewhat unusual to 
take brake tests on motors over 60 u.P. To enable these three 
brakes and pulleys to fit the various machines three sets of bushes, 
bored to the shaft diameters, are required. When designing these 
brakes and brake drums a safe figure to work on is to allow 1 sq. ft. 
of friction surface for every 15 u.P.; of course, this assumes a 


_ hollow dram into which water is poured. Wooden brake blocks 


are inclined to “chatter” until the rabbing surfaces have become 
thoroughly charred ; even tben a little oil used to lubricate makes 
the running smoother. Should the arm of the weighing machine 
oscillate, this may*often be stopped by putting a rubber pad 
between the brake lever and the weighing machine table. 


Large D.C. Machines.—All the tests called for on small machines . 


must be taken, if possible; but should there beno suitable machine 
for loading pu then the temperature rise due to copper losses 
can be obtained by ranning on short circuit. ; 
Frequently the machine, especially if non-interpolar, will be 
found to spark too violently on dead short circuit ; in this case, 


‘one can only connect resistance and correspondingly raise the 


voltage to maintain the full-load current until all the available 
driving power is being used. After the short-circuit test, run the 
machine on open circuit with excitation equivalent to that required 


: to give the normal voltage when on full load; note the temperature 
vise after six hours’ run. Before starting the short-circuit test, the . 


compounding coils, if any, should be either disconnected, or 
reconnected so that half help and the remainder oppose the shunt 
field. 

The special tests mentioned in technical literature to meet 
these cases are rarely, if ever, used in commercial testing. 


- Generally speaking, the temperatures obtained as above are from 


8 to 10 per cent. lower than those measured after an ordinary full- 
load run. . 
. The instruments required for p.c. tests are voltmeters, ammeters, 


 galvanometers, potentiometer and a Wheatstone bridge. Instru- 


ments for works testing should be accurate within 1°5 per cent. for 
ordinary tests, while for experimental work the instrument error 
should not exceed ‘8 of 1 percent. Meters have to stand rough 
usage, 80 they should be easy to adjust, be shielded from stray 
fields (this is most important) and have well-defined open scales. 
Moving-coil instruments are the most suitable for p.o. testing ; 
it is usual to fit a switch in the instrument coil circuit, and the 
contacts of these switches require careful watching, as, especially on 
ammeters, and on the low-reading ranges of voltmeters, any dirt or 
difference in contact pressure resultsin low readings: Voltmeter 
switches require very careful insulating, especially when mounted 
on slate, as with any absorbed moisture the resistance between the 
different studs is quite comparable with the resistance in the volt 


. box. Most of the switches work better when the contacts are 


damped with paraffin. 

Low capacity ammeter ranges may be provided with a shorting 
switch—i ¢., a 8.P. knife switch opening against'a spring. This is a 
small detail, but it saves its cost in meter repairs many times over. 

All the instruments on a test bed should be calibrated once in 
two weeks, and the results entered in & book, together with notes 
as to répairs, &o. After calibration a dated O.K. ticket should be 
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attached to the meter case; on the ticket such remarks as 1 per 


cent, high, 2¢ro error + or — 4 division, may be written. 

For calibrating D.o. instruments and wattmeters, a potentiometer 
is most convenient. : ; 

A.C. Machines.—The number of these which can be tested at 
same time is limited by the different periodicities and voltages, 
which necessitate the use of one or more motor-generator sets, 
although variations from the 60, 50 and 25 frequencies are seldom 
met with 

Small Induction Motors.—Befora running the machine ‘the 
resistance per phase of stator and rotor, if a wound one,, should be 
measured by passing direct current through them and taking volts 
drop. Machines are flashed between phases and to ground at about 
three times working voltage. 

Magnetising and friction loss ie found by running the motor 
light, and noting the watts, volts and amperes per phase and light-load 
speed ; then subtracting the o*2 loss from the watts will give the 
above quantity. Iftheamperesin each phase are not equal, and the 
resistances per phase measured above are, then a wrong connection 
between coils is probable. When the machine has a short-circuited 
rotor and no auto-starter is available, the fall volts can be switched 
straight on to the stator; but with a wound rotor, a water or other 
rotor starter is necessary. The macbine should not start up, or if 
so, it should rotate slowly only (due to eddy currents in the core) as 
long as the rotor circuit is open; if it does so, and cannot be 
stopped by a small braking effect, a short must be lcoked for in 
the rotor circuit. 

For the temperature run the machine is belted up to a p.c. 
generator of similar output; if it hasa short-circuited rotor, and 
no auto-starter is available, it is run up from the p.o. side and a.o. 
volts switched on at correct speed; then by strengthening the 
generator field, full load can be obtained on the motor. 

The slip on a short-circuited rotor can be obtained by putting an 
ordinary field coil on the bearing of the motor and connecting this 
across a middle-zero milli-voltmeter, when the percentage slip 

a 100 x oscillations per minute 
frequency in cycivs per minute of supply’ 
The slip on a wound rotor is measured by putting the milli- 


' voltmeter across two of the slip rings and taking readings as above. 


The power factor is obtained by dividing the watts by the product 
of amperes and volts; if the power factor be low, the clearances are 
probably too high, due to the rotor diameter being turned too small. 

Large Induction Motors,—For large machines the tests are, where 
possible, similar to those for small ones; if not a load run is given 
at fall volts, half-amperes, and temperature taken, followed by arun 
at half volts, full amperes. The slip. at fall load can then be 
calculated from the Heyland diagram. 

With two similar motors a Hopkinson test can be applied in a 
similar way to that on p.c. machines; for when two induction 
motors are belted up with different +ized pulleys and their stators 
put on to,the same supply, they start up as motors uatil the machine 
which runs the faster reaches synchronous speed and becomes a 


’ generator supplying energy to the other machine, which acts as a 


motor (a balance being approximately obtained when the torques of 

the two machines are inversely proportional to their speeds). 
Alternators—As with inductioh motors, the ratio of flashing 

voltage to working voltage must be large, to allow for surges in 


' the line. The polarity of the rotor must be tested by passing D.c. 


through the coils and running a compass round it; and the resist- 
ance per phase of the armature must also be measured, Where 
possible, the regulation test.is made by running the macbine at fall 


_ load on water resistance, so that the current is in phase with the 


500" 


‘Fra. 


terminal voltage. When testing large machines it is usual to run a 
short-circuit and an open-circuit test. The former is made by 
short-circuiting the armature through a low-induction ammeter and 
slowly raising the field current till full-load current is reached in 
the armature; if several readings are taken between exciting and 
armature currentand the results plotted, an approximately straight 
line, which is the armature short-circuit cvrve, is obtained. If now 
an open-circuit curve between field current and armature volts is 


' taken, the regulation at foll load can be calculated, 


The temperature test is made by running the machine on fall 


load when small, but with large machines this test is carried out 
by running on open circuit for several hours with the field current 
required to give normal volts at full load. 

Synchronous Motors.—The tests on these machines are similar to 
those made on alternators. The machine is coupled up to a D.0. 
generator of equal output, and the set run up from the D.0. 
side; an open-circuit carve between volts and exciting current 
is taken at the synchonous speed of the motor. The motor is then 
synchronised with the a.c. supply, and the p.c. generator field 
increased to load up the motor. Curves are taken between exciting 
amperes and main amperes, keeping constant voltage and 
frequency on the motor, with unity power factor, the latter condition 


Fia. 2. 
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being obtained by adjusting the field current to give minimum 
armature amperes for the given load. The calculation of the 
efficiency is obtained in a similar way to that for alteraators. The 
temperature test is made by aload run on the motor at catalogue 
rating. The motor can be started up light by running it up with 
the alternator which provides the supply. 

Rotary Converters.—As with the above machines, the converter is 
flashed and its resistance taken. The light-load reading is taken 
by ing as a motor from the p.o. side. The saturation curve is 
obtained by running the machine from an auxiliary motor and 
taking readings between field amperes and armature volts; the 
short-circuit curve is obtained in a s‘milar way. 

The efficiency can be obtained directly with small converters by 
running on full load with unity power factor and measuring iaput 
and output. 

To test the synchronising conditions of the converter, the machine 
is run up to speed with a etarting motor, the slip-rings and the 
three-phase supply being across a bank of synchronising lamps. At 
the moment of synchronising, shown by dark lamps, the field 
current and Do, and a.c. voltages are noted; these data serve as a 
guide to synchronising the converter. The temperature test on 
a small converter is obtained by giving it a time run on full load; 
and with large machines by running on open circuit with field 
current greater than normal value, as on large alternators. 

For works testing, resistance frames arranged on the lines shown 
in fig. 2 are suitable. 

There are 10 or 12 resistance units of iron wire 8 to 10 s.w.a. 
wound on iron tubes, but separated from them by a layer of asbestos 
cloth, and connected in series with each other. 

On a slate base attached to the iron frame holding the units are 
mounted two bus-bars, and as many s.P. knife switches as there are 
units. On closing the end switches all the units are in series. 
Closing all the switches puts all the units in parallel. Obviously 
almost any resistance between all in series and all in parallel may 
be obtained. Frames 6 ft. x 4 ft. x 5 ft. will absorb about 
150 Kw. 

Rheostats are best made from manganin wire wound in spirals 
and mounted in expanded metal frames, This arrangement is in 
every way preferable to finer wires embedded in cement. 

A c.D. of 1,000 to 2,000 amperes per sq. in. is atout the average . 
working for manganin resistances. = 

Water loads are octasionally required. A small pond about 
20 ft. x 10 ft. x 5ft, is most convenient for loading on, but 
generally a tank will have to be used. For good working it is 
necessary for the power to be absorbed in the liquid itself and not 
at the contact surfaces of liquid and metal—i.c., regulation is 
obtained by varying the distance between the plates and not by 
varying the plate area immersed. , 

For low voltages, i¢., up to 1,000 volts, a tank 4 ft. x 4 ft. x 


3 ft. will absorb 500 to 1,000 xw., the maximum load ues 


upon the number of plates in parallel. For high voltages a 
of smaller cross-section and greater length, say, 2 sq. ft. area x 
10 ft. long, is suitable for voltages up to 6,000 or 7,000. Baffle 
plates made of wood may be used to increase the apparent resist- 
ance between electrodes, but it is not advieable to cause the 
current stream lines to crowd too closely to the sides. This speci- 
ally applies to metal tanks. ‘ 

e following results have been obtained in practice with 
satisfactory working :— 

Maximum o.p. on metal electrodes: # ampere per sq. in. Water 
with an average specific resistance, when raised through 180° F., 
will decrease in resistance by about 50 per cent, The maximum 
safe drop in volte per foot of liquid is 500. 

For low-voltage generator, testing iron strip is very convenient 
for lo on; a strip 14 in. x Zin. will carry 2,300 amperes 
continuously. This is at a oD. of 2,050 amperes persq.in. If 
water-cooled (i.¢., submerged) the density may be run up to 15,000 
amperes per sq. in. When using strip for load, a plug resistance 
frame for the fine regulaticn should be connected in parallel. 


‘Successfal Electrical Territorials.—At the recent 
prize distribution of the No.1 Heavy Battery, Devon (T) B.G.A,, 
the three Territorials employed at the Electricity Works 
cattied off three firsts, one second and ti thirds. 
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Exzcrric Tramways, Lrp., v. Mayor aND CORPORATION 
OF GRAVESEND. 


Tarts action, in which was involved an important point respecting 
the measurement of energy for tramway purposes, was opened in 
the King’s Bench division on the 13th inst., before Mr. Justice 
Hamilton. The Gravesend Tramway Co. brought an action 
against the Gravesend Oorporation, who are the electric lighting 
authority, and supply electric energy to work the tramline, asking 
for a mandatory injunction ordering the Corporation to remove 


the electric meters in use, for an injunction restraining them from - 


continuing to use meters for the supply of electricity to the 
plaintiff company. There was also a claim for damages. 

Mr, A. J. Walter, K.O., and Mr. E. Hill appeared for the 
plaintiffs, and Mr. W. R. Bousfield, K.C., with Mr. G. A. Scott for 
the defendants. 

Mr. Watrtzr, in opening, said that the plaintiffs were the owners 
of 64 miles of electrically-driven tramways within the borough of 
Gravesend, and the Mayor and Corporation of the town were owners 
of the electrical plant supplying energy to the tramway com- 

y to work their line. The history of the case started on 

bruary 11th, 1902, with an agreement between the parties for 
the supply of electricity,and by that agreement it was arranged 
that the amount of energy supplied should be measured by meters 
supplied by, and being the property of, the Corporation, and fixed 
in the power station of the Corporation. They were to be connected 
with a pilot wire, or some other arrangement, so that the amount 
of energy might be measured at the point of delivery. There was 
@ provision in the agreement that when one of the three meters 
used showed an advance of more than 3 per cent. on the mean 
reading of the other two, that meter should be removed and 
readjusted, and in the meantime the amount of energy supplied 
should be ascertained from the two meters left, and in the event of 
either of those going wrong, from the one which remained. In the 
early days of the line, prior to 1906, heavy cars were used, but they 
were found to be too expensive in working, and by that date some 
of them had been taken off, smaller cars being substituted. Until 
January, 1907, there was no separate traction generator. The 
meters which the Corporation put in the station were of the 
Thomson type, which was widely known as a motor-meter, in 
which there were inherent difficulties of obtaining accurate 


measurement, amongst them being the liability of the permanent 


magnet to be affected by outer magnetic fields. Another difficulty 
with that type of meter was that it had to measure in the case of 
the plaintiffs’ line, a current of 300 amperes, and usually much less, 
whereas if was more accurate with a large measurement. There 
was a serious difficulty, too, in starting the motor, and the 
way in which it was done was by putting in additional 


windings so as to create a field just big enough 


to start the meter, buf not to run if to register when the 
consumer was not having the power. They knew from the corres- 
pondence which had passed that the meters did rotate without the 
consumer having any supply. For some time before 1906 the com- 
pany had introduced a regenerative car; but in May, 1906, that 
was taken off. In 1905 the average energy used during the whole 
year was 1°216 units percar-mile. In 1906, when they had taken 
off the expensive cars, the average for the whole year per car-mile 
had been reduced to 1‘199 units. The beginning of the trouble was 


‘in 1907. -In January of that year the traction generator for the 


purpose of generating current for the line only had been connected, 
and almost immediately after that they began to complain of the 
increase in the units per car-mile; the first complaint was when the 
average consumption appeared to have increased by 13 or 14 per 
cent, The meter had been tested on three separate occasions, and 
had been shown to average about 20 per cent. fast. The Corpora- 
tion, however, absolutely declined either to change the meters or to 
make any allowance. Counsel proceeded to dea! with a mass of 
correspondence on the subject to show that the Corporation had 
made an allowance in 1907, showing that they admitted the meters 
to be incorrect. The result of the test was to show that on March 
21st, 1907, one of the meters was 8°55 fast, another was 12°15 fast. 
Mr. Bovusriznp said that the meters were all adjusted and 
fitted with the latest improvements. ; 
Mr. Wares said that the result was that the Corporation 
on October 20th, 1907, allowed « rebate of £75. About that 
time the company proposed that the supply be measured at 
the station, and a certain formula was adopted, by which an 
allowance was to be made for the loss. That was incorporated 
in a supplemental agreement. The reason of that was they 
were desirous of taking a feeder to the far end of the 
line. The feeders were altered with the consent of the Cor- 
poration, but a new system of measurement was wanted, and 
another arrangement, dated January, 1908, was entered into, in 
which were provisions for the regulation of the meters at the 
request of either party. No new meters were put in under the 
second agreement; but they altered the connection of the old 
meters. Notwithstanding the allowance made owing to the meters 
being wrong, the units per car-mile run were less than in 1906 
because more of the heavy double cara were out of service. Oa 
April 10th they found that the consumption was going up heavily 
under the new arrangement, and a correspondence took place as to 
the cause. A test was made with an artificial load, and the 


result was that they found one meter accurate and two were 


reading slow. J 
Mz. Bousrrmto, in reply to the Jupa@x, said that his case rested 


argely upon the agreement, 


actually supplied. It was a 


Mz. W.G. A. Bonn, chairman of the plaintiff company, was the 
first withess called, and, in answer to Mz, Watres, he said that at 
the commencement of the working they had 20 cars, 10 of which 
were on single trucksand 10 on bogies. At the present time they had 
18 cars, 16 of which were on single-truck cars. They had no longer 
any big bogie cars. The latter had been entirely out of service for 
the past two or three years. Some time in the spring of 1907 they 
had a dispute in respect of the surcharge and an allowance was 
made. In the spring of 1908 they had cause to complain again of 
the increase in the amountof the current, They had tests made 
in April, 1908, on a constant load, and it was found that one meter 
was right and two were slow. In consequence of that he caused a 
thorough examination of the whole tramway system to be made 
to discover the source of the loss of energy. Throughout the whole 
of the tramway line there was found nothing to account for the 
rise. An Aron meter was then put into the Queen Street station, 
and a record wes kept of the exact numberof miles run by each 
car. The company was supplied by the Corporation week by week 
with the number of units used, Asa result, a claim was made 
against the Corporation in respect of an overcharge of 40,000 


. units up to 1908. A reduction was made of £253 from the annual © 


bill. A further test was made in February, 1909, ‘and the company, 
a8 & consequence, required new meters to be put in, but the 
Corporation refused, and the present legal proceedings were the 
result. There was nothing to account for the abnormal rise in the 
amount-of energy taken, and his inquiries led to the conclusion 
that the consumption had gone down. 

Mr. Cuas. A. Baxkus, principal electrical assistant in the 
engineers’ department of the London County Council, produced a 
report made by him upon the meters, which were the subject of the 
action, and described how he had tested them. The report showed 
thatthe meters were over registering, one by 16°4 per cent., and 
another by 21:5 per cent., and the third by 18°1 per cent. 

Me. J. L. Onnaas, assistant manager of the plaintiff company, 
said that at the beginning of 1908 the consumption of current per 
car-mile was brought to his notice, and he took steps to see if he 
could account for it. He could not, however, do so until the meter 
tests were taken. 

Ma. Macpovaat, electrical engineer, gave evidence as to the 
result of his inquiries as to the cause of the. increate of the current 
consumption on the plaintiffs’ system. There was nothing, he said, 
in the service or the way in which the cars were run to account 
for the increase, and he came to the conclusion that the meters were 
not registering accurately. 

On Saturday, Mr. Macpoveat was recalled for cross-exam- 

on. 

Mz. Bovsrizxp: If three new B.T.-H. meters were put in, do I 
understand you to say that you would not be satisfied ?—No, I 
should not, because I think the design would not be suitable for 
registering this class of supply. The Aron meter, if once set right, 
would be the nearest perfect meter without readjustment, and when 
once tested by the Board of Trade it does not require.further 


g: 

The Witness was further cross-examined upon a number of 
letters which had passed between the tramway company and the 
Corporation as to the manner in which the meters were acting, in ° 
relation to which he said that up to April 10th, 1908, it had not 
occurred to him that the B.T.-H. meter was incapable of correctly 
measuring a fluctuating current. 

There are more B.T.-H. meters used at this time than any other 
typs ?—That may be so, because they were first in the field. The 
number of cars in service might make a difference in the amount 
per car-mile; but that was a matter which could be easily. checked. 
In 1905-6 there were 12 cars in service, and the units then averaged 
from 1'1 to 1:2. In 1907 there were 11 cars only in service, and 
the units got up to 12, In 1907-8 only 10 cars were in service, and 
the units rose to 1°4. In 1908-9 only 9 cars were in service, the 
units rising to 1°49. 

The track and car equipments becoming older tends from year to 
year to run up the units per car-mile ?—Very slightly, if they are 
properly looked after; but it does not apply in this case. 

In answer to his Lorpsaip, the Witness said that the con- 
struction of the Aron meter gave it a better chance of recording 
accurately. 

His Lorpsure said the witness had made the point in dispute 
clear. It was really that they wanted another type of meter; but 
was there anything in either of the agreements which obliged the 
Corporation to substitute a meter of a different type ? 

Mr. WatTER said that clause 1 of the supplemental agreement 
provided that the Corporation should supply three wattmeters, and 
that those meters should be fixed at the power station and 
connected in a manner to be approved by the company so as to 
measure the amount of energy supplied. His contention was 
that they never had supplied a meter under the agreement which 
was either fixed eo as to measure accurately, or that was capable of 
measuring accurately, and the company had never approved. 

His Lorpsair said that from 1902 to 1907 it appeared that the 
meters had done their work perfectly. 

Mr. Wate, then they went wrong. Supposing all the meters went 
up and did not vary one from the other. Sapposing they all went 
up 25 per cent. owing to the lapse of time; they would no longer 
be meters capable of metering. 

His Lorpsurp said if there was an implied obligation to keep 
the meter in order, it was not an obligation to keep step with the 
progress of science and adopt a better instrument if it came out. 

Mr. Watrue said he did not suggest that. {He only suggested 
that the meter should be a meter which was capable of metering, 
and the Corporation meters were recording instruments which would 
not measure. The meter must measure the amount of energy 
to the right to 
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charge for current supplied that they should install proper meters 
which would measure accurately the amoant of current supplied. 

His Lonpsare: In the event of failure of the conditions, what is 
your remedy? Is it to take the current and not pay for it at all, or 
is if to claim damages ? ~ 

Mz. Watrae said that the only course open to them was to compel 
the Corporation to comply, and until they did comply, there was 
no liability on the company to pay. They did not want to take 

Mz, 8. C. Hinuman, foreman ia charge of the testing department 
of the Aron Electricity Meter Co., gave evidence as to his company 
having made the 400-ampere meter used in the September tests, and 
the result of the tests which he supervised. 

It was subsequently arranged that the further hearing of the 
case should stand adjourned until the 27th inst., with liberty to 
apply in the event of there being an open day in the commercial 
list before that date. 


Davin Hitts & Co., Lap., v. HE. P, Atnam & Co. 
In the City of London Court, on Friday, before Judge Rentoul, 
K.C., this case was heard, in which the plaintiffs, of 2, Bear Street, 
EC., sued the defendants, of Golden Square, for £14, money paid 
for an electric motor with a warranty of its efficiency. 

Mr. W. Auwun, plaintiffs’ counsel, stated that it had proved 
inefficient, and the plaintiffs’ case was that the consideration had 
failed. The parties began negotiations forthe motor in March of 
last year, Plaintiffs had a small motor on their premises which 
was not doing its work satisfactorily. Defendants told them it 
never would work well, and advised them to get another motor—a 
second-hand 5-H.p., which they recommended. They said they 
would let the plaintiffs have it for £14, and that they should pay 


£10 cash, £4 being allowed for the old motor, which they were to © 


hand over. The transaction was completed, but the motor was 
never satisfactory. Defendants guaranteed it for two years. From 
July to November plaintiffs were entirely without the use of the 
motor; then, when it was again started, some of the fuses blew out 
aud the whole thing broke down. It was found absolutely useless. 
Plaintiffs therefore claimed for the return of their £14; they were 
not claiming damages for loss of business resulting from the non- 


+ use of the motor, which they might have done. 


Defendants said that they had been the plaintiffs’ electrical 
engineers for some years, and the present was the first dispute 
which had ar‘sen. They had never had an opportunity of examining 
the motor complained of. They did not think that there was ever 
anything seriously the matter with it; the rocker bars probably 
wanted adjusting. They obtained an order for a new motor from 
the plaintiffs in the place of the one now in dispute, but the 
plaintiffs would not take it. 

Mr. Davin Hixts, plaintiffs’ managing director, said no such 
order was ever given. Defendants ‘said they were willing to take 
back the motor in dispute and supply another in its place, or put it 
right under the guarantee. 

At the Judge’s suggestion, the parties compromised the matter, 
and jadgment was entered by consent for the plaintiffs for £13, to 
include costs, defendants to take back the motor. ~ 


Tum Busckroon anp FLEextwoop Co, ». URBAN 
Disrrict Councin oF 


In the Divisional Court on Monday, the Lord Chief Justice and 
Justices Busknill and Bray had before them an appeal by the 
Blackpool and Flestwood Tramroad Co. against a decision of the 
Jurtices for the County of Lancaster acting for the division of 
Kikham and sitting at Fleetwood. The matter which came up on 
& special case, stated by the justices, related toa summons enforcing 
a general district rate on the appeliants of £447 8s. for 1908. The 
defence was overpayment of previous rates. It was admitted at 
the hearing of the case that the rate was duly: laid, that payment 
had been refused ; that in October, 1904, there was an appeal by the 
Tramroad Co. against the Urban District Council of Thornton, 
claiming to be rated as a- railway, which appeal ultimately went to 


the House of Lords, and was decided on April ist,'1909, in favour . 


of the appellants being rated. at one-fourth for the tramway 
portion. It was further adniitted or proved that while the appeal 
was pending, the respondents. laid other rates in 1905 and 1906, 
amounting to £1,056 18s. 8d., with which the appellants were rated in 
full for the tramroad portion, and not at one-fourth, amounting to 
£596 10s. 8d. In August, 1905, the respondents discussed the 
position of the appellants “in respect-of paying the full rate 
with the appeal to the Divisional -Court then pending, and ulti- 
mately the respondents decided to refund any money overpaid by 
the company should the appellants be successful: 

At the hearing before the Justices, the Couicil contended that 
the tramroad company could not set off as against the 1908 rate 
any sum overpaid on the 1905 and 1936 rates; that. if the appel- 


lants had any right of action against the respondents for theamount _ 


alleged to ba overdue-on the 1905 and 1906 rates, their remedy was 
in another Court; that what the Justices had to adjudicate on was 
whether the rate. of 1908 was duly.levied on the appellants, 
and was payment refased ; which facts were all admitted, and the 
Justices had no alternative but to.make an order for payment. 
The respondents farther said that they were fot parties to the 
sppeal of the Blackpool and Fleetwood Tramway Oo. v, the 

hornton. Urban District Ooancil, which was heard at Preston 
Quarter Sessions, and ultimately went to the House of Lords. On 


behalf of the appellants, it was submitted thst relying on the 


respondents’ decision and the letter sent by their clerk, they did 
not appeal against the 1935 and 1906 rates, but paid the amounts 
in full, believing that:if the decision!went in favour of the tram- 
way being rated at one-fourth, the amount overpaid, £460 83., would 
be refunded. The amount overpaid.on the two rates was £13 more 
than the amount of rate now claimed by the respondents. 

The Justices came to the decision that the rate claimed from the 
appellants was duly Jevied, that payment had been demanded, and 
that the sum was owing by the appellants'to: the respondents. 
“Accordingly, they made an order for payment of the amount 
claimed, £447 8s, and £1-6s. 64. costs, and directed that, in 
default of payment, the sam due be levied. by distress and sale-of 
the appellants’ goods. The Justices were of opinion that the appel- 
lants were not entitled on the same proceedings to set off the 
amounts alleged to have been overpaid by the appellants to the 
respondents on the 1905 and 1906 rates, as against the sum of 
£447 83., owing to the general district rate dated June 4th, 1908. 

Mr. Ryde appeared for the appellant company, and Mr. Gordon 
Hewart for the respondent Council. , 

At the conclusion of the arguments, the Lorp Cuter Justic# said 
that, in his opinion, the overpaid money was unquestionably to be 
refunded if the appeal to the House of Lords succeeded. It seemed 
impossible that an order should be made for the full amount of the 


rate for 1998 when the overpaid amount for the previous years was 


in the respondents’ hands to the credit of the appellants. He had 
difficulty in understanding why the magistrates did not take that 
matter into consideration. The order of the magistrates would be 
set aside and the appeal allowed, with costs. 
Justices BuokniL and Bray concurred, and judgment was given 
y: 


aGamnst Tam Exzorrosus Co. 


‘Is the King’s Bench Division, on Thursday, January 13th, before 


Mr. Justice Phillimore and a common jary, Mra. Evelina Anderson 
brought an action to recover damag¢s for personal injuries received 
in August, 1908, as a result of being knocked down at Kilburn by 
one of the London Electrobus Co.’s vehicles. Plaintiff was cycling 
at the time with her husband, and it was alleged that the defen- 
dants’ ’bus knocked her over‘ and ran over her, fracturing one of 
her legs below the kaee, 

The defendants were not present in Court, nor were they repre- 
sented. In their defence, however, they admitted plaintiff's 
injuries, but said they were caused by her own negligence, or at 
all events by her contributory negligence in not gétting out of the 
way of the ’bus. 

The Jury did not accept this, and returned a verdict for the 


plaintiff, assessing the damages at £375. 


NEW ELECTRICAL DEVICES, FITTINGS, 
A Portable Vacuum Cleaner. 
Masses. Daaxe & of 66, Victoria Street, 8.W., 


are placing on the market an electrical vacuum cleaner which should 
attract attention if only because it is really portable, weighing only 


7-10 lb. and being comparable to the ordinary carpet sweeper in use, 


Fig. Vacuum CLEANER. 


Reference to our view (fig. 1) will show that it consists of small 
vertical spindle fan with : motor mounted directly above it, gi 
a very compact arrangement, The fan is provided with the ; 
wide suction nozzle, and. discharges into a bag, supported at one 
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ae ype has been obtained by using aluminium wherever 
possible, and to facilitate the moving of the cleaner about tne foor, 
the handle is attached through an adjustable swivel joint. 

A length of flexible and a plug for attaching to lampholder or wall 
socket are provided ; the cleaner shown to us required only 4 amp. at 
200 volts, and is made for several pressures, either D.c. or A.c. circuits, 
while to meet the case of reduced pressures where the latter is used, 


Messrs. Drake & Gorham provide a suitable step-up transformer in 


connection with the plug. 


Safety Device for Motor-Cars. 


The device here described is intended for use on motor-cars, and 
consists of an electrically interlocked switch, the switch being 
designed to take the place of the ordinary switch used in con- 
— with the magneto or coil ignition, as the case may be. 

e object of the device is to prevent a motor-car engine from 


OQ’ 
A B 


Fig. 2.—D1aGram OF CONNECTIONS. 


being started when the change-speed lever is in any position other 
than the neutral; in any position but this, of course, the engine 
would be in gear, provided the driver had left his seat. 

The accompanying diagram shows that there is an auxil 
circuit quite distinct from the ignition circuit, bringing a s 
coil, auxiliary battery p, contacts on the change-speed lever o, and 
other contacts on the switch 4,B in series. Contact is made between 
4 and B by depressing tle Lutton ; the circuit is broken automatically 
when the switch is turned, thus preventing the circuit from bein 
poreeereny closed when the change-speed lever is in the phere, | 
position. 

When the ignition switch has been turned to the “off” positiun, 
the locking device comes into operation and prevents the switch 


* from being turned on until the armature has been actuated and has 


set the switch free ; this can only be done when the change-speed 
lever is in the neutral position. In any other position the circuit 
would be broken and the switch remain locked. It will be noticed 
that the ignition circuit is in no way interrupted or interfered with 
by this arrangement. Accidents have occurred by the car being 
left in gear, and in one of these, which happened recently, the’ 
driver was killed by the car running over im immediately he 
turned the handle and started the engine. With the arrangement 
described above this would not be possible. The device is the 
invention of Mz. B. N. Danas, of Bradford, 


Leonard Spring Holder. 


The accompanying illustration shows a new spring for carrying 
lampholders on battens, introduced by Mussrs. W. Luonarp & Co., 
4, Soho Street, Oxford Street, W. The device explains itself. The 


3.—Spring 


makers anticipate that’ it will materially increase the life of 
metallic-filament lamps, and state that they have found it v 
effective on long battens for theatre lighting; it also suits thei 
teflector sign, recentiy described in these columns, very well, 


_  Reyrolle Wall-Plug and Socket. 


Maussrs. A. Revrotitz & Co., Lrp., of Hebburn-on-Tyne, have 
introduced a wall-plug and socket designed to meet the new Home 
Office regulations, which require the use of an earth wire in the 
flexibles of porfable lamps in factories. As the illustration shows, 

“provision is made for securing the earth wire to the socket, and a 
screw is provided on the plug to which the third wire of the three- 
wire flexible must be secured.. It is essential to obtain thoroughly 
good contact between tne plug and socket, as the earthing device 


Fic, Watt-Piuva. 


on the plug would be absolutely useless without this, and in the 
5-ampere size this object is attained by means of two phosphor- 
bronze springs, which scrape the inside of the cover every time 
this is pulled off or put on. In the larger sizes an extra pin is 


_ provided for making the earth connection between plug and socket. 


No porcelain or cocus-wood is used in the constraction of these 
plugs, the interiors being made of a specially hard and strong 
moulded material, which will stand severe heating and arcing, and 
the covers being of stout drawn brass. The terminals have been 
made specially large, and, although the plug is rated for 5 amperes 
only, a No. 9 wire can be got into any of the terminals. 


Electric Lock for the Doors of Railway Coaches. 


An electric locking device has been patented by Mr. W. A. A. 
Mrroxe.t, of 674, Camp Street, Broughton, Manchester, for the 
operation of which no personal att8ntion is required, the mechanism 
being actuated by the opening and closing of any of the doors of 
the guard’svan, The current required for locking and unlocking is 
only made use of momentarily ; as soon as the doors are either 
locked or unlocked, the current is automatically switched off, and 
the whole apparatus re-set for operation in the reverse direction. 

The apparatus consists of a door switch in each door of the guard’s 
van; one set of locking mechanism in each coach; a special type 
of electrical coupling for connecting the wires between successive 
carriages; and a simple wiring scheme. 

The door switch consists of a switch-lever which rests on one con- 
tact when the door is closed, but on opening the door, the lever 
moves on to another contact, thus completing the unlocking circuit, 
and the doors are unlocked. When the door is closed again, the 
lever returns to the first contact, and completes the locking circuit. 

The locking device is a combination of solenoidal mechanism with 
an automatic change-over switch, 

The solenoidal mechanism consists of a L-shaped lever operated 
by means of two solenoids with plungers. When the locking circuit 


‘ is completed by the guard’s door switch, one of the solenoids is 


energised, and rocks the L-shaped lever to one side. This motion 
slides a rod on each side of the coach, and causes the doors to be 
locked, by means of bolts, or other suitable’ means, carried: on the 
rods, The unlocking is performed similarly by the mechanism 
acting in the reverse direction, 

The electrical coupling is so constructed that it is impossible to 
connect the wires wrongly between successive carriages. Three 
main wires run throughout the length of the train: two positive 

electricity ro storage batteries placed in the 

ee y is supplie m 
guard’s van, or other suitable source. ’ 


— 


Lantern Slides.—Maessrs. A. & Co., Lro., 
of Hebburn-on-Tyne, state that they have a large number of 
lantern slides illustrating their various manufactures, many of 
which are of interest to engineers connected with mines, power 
installations, central-station work, &., and they will be glad to 
gend sets on loan for use in connection with lectures at colleges, 
engineering society meetings, &c, 
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THE LOADING .OF TELEPHONE CABLE 
CIRCUITS.* 


By A, W. MARTIN. 


Part III. 


Tre following known methods of loading a telephone loop 
have been mentioned :— 

(a) Coil Loading, consisting of the insertion of inductance 
coils at regular intervals in the circuit ; 

(6) Continuous Loading, consisting of the provision of one 

or more coatings of iron wire, or other magnetic material, 
upon each wire of the loop. 
- Coil loading will be first considered, but, before proceeding 
to state the practical results obtained and the method of deter- 
mining the improvement due to loading, it may be desirable 
to describe briefly the coils used and the method of including 
them in cable circuits. 

In the first, instance, before the development of the 
present-day magnetic-core loading coil, experiments were 
made with inductances containing no iton or any other 
magnetic material. The most recent form of such a loading 


Fig. 8. 


coil is illustrated by fig. 8. It consists of a bobbin of insu- 
lating material, such as ambroin, divided into two equal 
parts by ‘a diaphragm. Two similar coils of silk-covered 
copper wire are wound, one upon each side of the diaphragm. 
There will, of course, be four ends to each loading coil, but 
only two are clearly visible in the illustration. The general 
dimensions may be taken by reference to the inch scale to 
the left of the figure. Four of these bobbins are then placed 
in a box of teak or other hard wood, so that the axes of 
three of the coils are at right-angles to each other ; the 
fourth coil being placed with its axis nearly parallel with 


Fia. 9. 


that of the one diagonally situated with respect to it in the 
containing box, and the whole are adjusted until no inductive 
effect takes place between any one and the others. The box 
is then filled with compound and placed in-a second hard- 
wood case, the space between the boxes being filled carefully 
with petroleum jelly. The coil ends are jointed to, and led 
out of the case by means of, a silk and cotton-insulated 
copper wire, lead-covered cable ; the whole presenting the 
appearance shown by fig. 9. — 


* A paper read before the Institution of Post Office Electrical 
Engineers on January ilth 5 February 8th, 1909. 


wooden cases, it was mentioned that 


By the courtesy of the Western Electric Co., Ltd., an 
illustration of a modern magnetic-core loading coil is given 
in fig. 10, from which the general dimensions may be 
estimated. The core is a ring, approximately circular in 


Fria 10, 


cross-section, made up of finely drawn wire of some magnetic 
material, the exact description of which cannot be given. 
Upon this ring two similar coils of insulated copper wire are ~ 
wound, and the whole is steeped in highly insulating wax. - 
Any desired number of such coils are then placed in a strong, 
cast-iron, air-tight case similar to those shown in fig. 11 ; 
the coil ends being connected to, and brought out of the case 
ge of, india-rubber and cotton-covered lead-sheathed 
cable. 

The above-mentioned cases of coils are only used on 


‘underground cables. At the points along the route of the 


cable at which it has been decided to insert coils in the 


circuits, a brick-built pit such as a joint box, chamber, or 
manhole, is provided and the cases of coils are stored 
therein. The method of connecting the coils to the main 
cable is the same for both air-core coils in wooden cases and 
iron core coils in iron cases. Within the pit or manhole is 
fixed a cable distribution head (fig. 12), which consists of a 
cast-iron box and ribbed lid capable of being made air-tight 
when combined. The main cable from one direction is led 
into the box or head at a and the cable from the other 
direction at B; while the lead-covered cable from the coil 
case enters the head at any point in either side—say 0, 
fig. 12, The cables at a and B are connected together 


‘through the coils, the ends of which are contained in cable 0, 


If more than one case of coils be necessary for the loading of 
the cable, additional coil-ends may be led into the box at such 

In describing the me of arranging air-core coils in 
were specially 
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arranged so as to eliminate. inductance among themselves. 
Every, air-core coil has.an external. electromagnetic field ; 
consequently there are the following disadvantages :—(a) If 
the coils be placed near any mass of metal, eddy currents 
are set up in the latter, which, by reaction on the coil, 
increase its effective resistance and lower its efficiency ; 
(b) If a case of air-core coils be placed near a mass of iron, 


* the electromagnetic fields of the coils are distorted; the 


conditions under which they were arranged in the case so as 
to be free from inductive disturbance, one upon another, do 
not hold, and overhearing occurs hetween all of them. (c) 


12, 


Two similar boxes of coils cannot be placed near to and 
parallel with each other without the coils of one being parallel 
with those of the other ; in these circumstances, overhearing 
must ensue between the circuits passing through the coils in 
the two boxer. ~ 
No means are at present known of overcoming the dis- 
advantages (a) and (4), but that mentioned in (c) is overcome 
by constructing’ two types of case. In one the coils are 
arranged at right-angles to those in the other. One case is 
known as “right,” the other as“ left,” and where the air- 
space type of coil is used, these cases should be arranged 
alternately in the pits or manholes, and be placed not less than 
4 in. apart. Distinct from the foregoing disadvantages of 
the air-core.coilare the following :—(d) The effective resist- 
ance for a given inductance is high; .(e) owing to the 


impossibility of encasing such coils in metal, it is difficult to . 


make and maintain the cases in which they are placed air and 
water-tight—conditions necessary in the upkeep of a modern 
underground cable. 

In the use of the so-called iron-c>re coils there are no such 
disadvantages as those just mentioned. The coile, being 
wound upon rings of magnetic material, have no, or negligible, 
external magnetic fields ; consequently they may be encased 
in metal, and, provided a thin iron shielding plate be placed 
between them as a precaution against electrostatic or 
slight electromagnetic effect, may be placed one upon another 
to any extent without being subject to inductive interference 
between themselves or from other sources. Moreover, since 
metal may be employed, the cases may be made air and 
water tight and durable. Ove of the most important points, 
however, is that properly designed so-called iron-core coils 
possess a much higher inductance than air-core coils for a 
given effective resistance. 

Although the expression ‘“ iron-core coil” will be used in 
future, it will be understood that the core may not consist of 
pure iron. Sach coils have.one disadvantage—namely, that 


if a current of abnormal strength from a telephone point of 


view—say, 0°15 ampere—be. passed through the circuit for 
testing or other purposes, the cores of the coils are liable to 


- become permanently magnetised, in which case the induct- 


ance of the coils is lowered, and the effective resistance 


increased ; a rezult naturally followed by a decrease. in the 
_ efficiency of the circuit. This, however, is not a serious 
~mnatter, since any suspected permanent magnetisation of the 


cores of the loading coils may be readily removed by one or 


two. applications of the following treatment :—Apply a 


relatively strong alternating voltage.to the circnit so as to 
cause a current-of 02 virtual ampere to pass through it. 


_» Then, by inserting resistance in the loop, gradually reduce 
“the current strength to less than 0°001 ampere. 


In view of the foregoing facts, there is little doubt but 
that the coil with a* continuous and closed core of some 
magnetic material will be the loading coil of the future. 
be continued.) 
BUSINESS NOTES. 


Consular Notes. — British India. — The Belgian 
Legation at Calcutta reports that the United Kingdom holds about 


_ 90 per cent. of the trade in electrical instraments and apparatus in 


India. The principal importers of electrical. goods in Calcutta 
are:—F’. Osler & OCo., Ltd., 12,0 d Court House Street; Walter 
Locke & Co., Ltd., 4, Esplanade Pow East (London agents, 
Lancelott Dent & Co.,.118, Cannon Street); Balmer Laurie & Co., 
103, Clive Street (London agents, Alex. Laurie & Co.); Barn & Co., 
Ltd., 7, Hastings Street (London office, 7, Hast India Avenue, E.C.); 
Octavius Steel & Co,, 14, Old Court House Street (London agents, 
Octavius Steel & Co., 5, Fenchurch Street, E.C.). British Iadia 
produces certain raw materials for the electrical industry—c.g., 
mica, gum lac, manganese and rubber. Mica is found chiefly in 
Bangal and Madras, and according to an official census there are 
45 mives with 15,723 employés. The firms holding these mines 
are:—F. F. Christien &.Co. (London agents, Brown Shipley & Co., 


Founder's Court, Lotbbury, and Bakers and Starter, 19, 


Dunstan’s Hill, E.C.); The Dickson Irwin Mica Mining Syndicate 
(London office, 27, Austin Friars); India Mica Mines (London 
sgents, Micanite and Insulators Co., Ltd., London, £.0C.), 
Eugenie Constance Mica Mines and Mining Co. (London agents, 
Rothersgat Indigo and Trading Co., Putney Hill). The exporta- 
tion of mica in 1907-8 amounted to 38,922 cwt., valued at 
Rs. 3,422,420, as against 26,392 cwt., valued at Rs. 1,902,505 in 
1908-9. The gum lac used as. an insulating material in the elec- 
trical industry, is a very important article of exportation from 
India, The amounts exported in 1906-7, 1907-8 and 1908-9 respec- 
tively were 254,088 cwt., 340,008 cwt. and. 372,186 cwt., valued at 
Rs, 33,711,498, Rs. 38,770,887, and Rs. 27,358,359. The great pro- 
portion of the gum lac exported is sent to.the United States. The 
chief producing provinces are Bergal, Eastern Bengal, Assam, 
Centrat Provinces and Berar. There are in Bengal and the 
United Provinces 62 lac works, employing 6.000 hands. The 
exports of manganese in 1908-9 amounted to 8 760,275 cwt., valued 
at Rs. 7,264,223, as against 10,968,892 cwt., valued at Rs. 8,589,404 
in 1907-8, and the chief purchasing countries are Great Britain, 
Frauce, Belgium, Holland and the United States. The exports of 
rabber from India are not very important, being in 1907-8 
2,990 cwt., valued at Rs, 578,397, as against 1,964 cwt., valued at 
Rs 319,039 in 1908-9. The chief purchasing country is the United 


' Kingdom. There is, says the report, a good opening in India for 


dynamos, motors, electric lighting apparatus, and electric venti- 
lators of all kinds. The use of fans is becoming universal. ces 
Brazll.—The Belgian Legation at Rio de Janeiro reports that 
the electrical materials most in demand in Brazil are copper wire 
and cables (bare), wire and cables insulated with rubber, &., arc 
lamps and incandescent lamp; for 120 volts alternating current of 
59 periods, lighting apparatus exclusively electrical, or electrical 
and gas mixed; telephones and their accessories, batteries, electric 
bells and their accessories, electric generating groups (petroleum 
motors, gas motors, &c., coupled to dynamos), glassware for lamps, 
&c.; accumulators, carbons for batteries and lamps, insulators, 
porceliin tubes, interrapters, switches, &c.. The telephones pre- 
ferred are those of the Ericsson type. For ordinary articles 
(interrupters, insulators, lampholders, &c.) tne type is American. 
Much difficulty is experieaced in placing other types, not only on 
account of the price, but also becauee of the preference accorded to 
American houses by Americans resident in the country (and it 
must not be forgotten that the staff of the Rio de Janeiro Tramway, 
Light and Power Co. is American), It is impossible to give any 
exact idea of the prices owing to thé keen competition in the 
market. As a consequence of this competition goods are often sold 
at prices less than those ruling in Hurope. This is the case in 
incandescent lamps, on which there is a duty of 15 per cent. 
Carbons for batteries are sold at 450 reis. In order to do business 
it will be necessary to keep constantly in mind the scale of prices 
charged by American houses. It is said that these prices admit 
of considerable profit. In general the employment of commission 
agents is not possible.. Manufacturers do a direct trade granting 
credits of from three to six months, according to the reliability of 


~ the customer. The chief companies dealing in electrical goods in 


Rio de Janeiro are:—Thé Cia. Brasileira de Electricidade 
(Siemens); Behrend, Schmidj & Co.; Haupt & Co.; Victor 
Uslaender & Co.; Gainle & Co. Vasco Ortigao, 66, rua de General 
Camara; Trajano de Medeiros & Co.; Dodsworth & Co.; Walter 
Bross & Go. In the State of Rio Grande do Sul the electrical in- 
dustry has seen little development. Since the installation of the 
works of the Oia. Forca et Luz at Porto Alegre, however, a begin- 
niug has been made with the importation of small motors of 14, 2 
and 3 u.P., costing 500, 550 and 600 milreis respectively at Porto 


“Alegre. The opening for apparatus for electrical work is, however, 


anticipated to be of considerable importance, several installations 
having been putin recently even in the small towns, .At Porto 
Alegre the follow’ng three wor<a supply electric light and power :~ 
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The Cia. Fiat Luz, the Oia. Forca et Luz and the works of the 
municipality. At Rio Grande there is the Cia. de Illuminacao 
Blectrica; at Bage, the Empreza de Luz Electrica (Emilio 
Guilayn & Co.); at Uruguayana, Barbara et Filhos. There are also 
electric lighting works at Santa Maria, Alegrete, Sao Gabriel, 
Santa Cruz and Santa Victoria de Palmar. The principal telephone 
companies are the Empreza Uniao Telephonica at Pelotas, the Cia, 
Telephonica Rio Grandeuse, at Porto Alegre, which exploits 
several State lines. Besides. these, there are several 
telephone systems in the various towns, There is only one 
system in the State, that of 40 kiloms. 
length at Porto Alegre worked by the Cia. Forca et Luz. This 
company has just agreed to purchase the Anglo-South American 
Works Co. It is proposed to establish electric traction on the 
tramway system at Rio Grande, snd the Cia, Illuminacao Luz Elec- 
trica will supply the necessary power. The works named jimport 
their supplies direct from Europe, or purchase on the market. 
The principal firm on the market, Bromberg & Co., represents a 
German house, and has branches at Porto Alegre, Rio Grande and 


*Pelotas, for the sale of electrical goods. The house at Hamburg is 


that of J. Rech. The firm Thompson & Co., of Porto Alegre, also 
sell lamps and electric wires. In order to introduce their goods on 
the market manufacturers should address the above-named firms 
and works, Trade is hardly ever done through commission agents. 


Are Lamp Patent Dispute.—We are asked to state 
with reference to the notice of opposition against Mr. 0. E. G. 
Gilbert’s Patent No. 27,303 of 1908, by Mr. H. P. Bleckly, of the 
Abbey Electrical Co., that this opposition has now been withdriwn 
by the opposer. 


Venner Sigas,—We are informed that Venner Signs 
surmounted the cinematograph displays of the Daily Chronicle and 
Daily Mail at Croydon, Shepherd’s Bush, Upper Street, Islington, 
Aldwych, Fleet Street, Clapham Road, Hop Poles Hotel, Hammer- 
smith, &c., and that they also displayed the names of candidates in 
various parts of the country. 


Calendars and Catalogues.—Mussrs. EvERSHED AND 
Vienotes, Lrp., Acton Lane Works, Chiswick, W.—New Year 
souvenir in the form of a desk blotting pad with a convenient top 
diary and monthly calendar. Aft the left-hand side of the pad 
there is an abridged catalogue of electrical instruments. We think 
this is about as convenient a pad as we have seen. 

Mzssrs. James SpencER & Co., Chamber Ironworks, Hollinwood, 
near Manchester.—Wall calendar with sheets on each of which 
appears a clearly printed half-tone of one of the firm’s drilling 
machines, lathes, or other machine tools, above a month’s dates 
which are boldly shown. A little porket across each of the bottom 
corners prevents the sheets from curling up. 

Messrs. ENGINEERING InsTtRUMENTS, LrD., of Skerne Works, 
Darlington, have sent usa hanging calendar with neat monthly tear- 
off slips above which appears a design embodying reprints of a large 
number of catalogue pages showing the firm’s manufactures. 

Tan Exeorric anD OrpNance Oo., Lrp, Aston, 
Birmingham.—Folding leaflet ziving particulars and prices of the 
“E.O A.” metal-filament lamps. 

Mazssrs. W. & Co., 18, Renshaw Street, Liverpool.—A 
number of desk blotting slips on the upper side of which a calendar 
for 1910 appears. 

Mussrs. A. Suacz & Co., Cambridge Switch Works, Ham- 
mersmith, W.—Sheet No. 50 briefly describing and stating prices 


of their patent (type 11) p.P. fuse switches; sheet No. 49 shows - 


type No. 38 p.v. knife switches for pressures up to 300 volts, in 
polished teak cases. 


Mussrs. & Goupstons, Springfield Lane, Salford —New a 


16-page catalogue of their small ‘ Sherbourne” petrol-electric 
lighting plants, which in conjunction with metal-filament lamps 
are being much used for private installation purposes. They range 
from 4 u.P. (20-10 c.P. 25-volt lamps) and are, we understand, 
having a large sale in the Colonies and the East for lighting 
bungalows, yacht lighting, and other small purposes where only 
12 16-c.P. or 20 10-c.P, lamps are required, ~Switchboards, accumu- 
lators, wires and cables and lamps, for use with these and other sets 
described, are also included—all the contents of the list being of 
English manufacture, The list has been prepared largely for the 
convenience of Colonial and foreign readers. 

Tae Sun Exectricat Co., Lrp., 118-120, Charing Cross Road, 
W.C.—22-page catalogue giving latest particulars and prices of 
their electric radiators and heating and cooking appliances, 
including a number of designs, Two, three and four-light 
luminous radiators, a number of convector type with ruby lamp 
illumination, ‘ Phonix” hot water radiators, electric ovens, and 
ranges, irons, hot plates, and so forth, are well shown. A loose list 
gives particulars of the “ Sun” electrically-operated locks. 

We are again indebted to the Brusn Exzorricat ENGINEERING 
Co,, Lrp., for a hanging calendar with a block of daily slips each 
containing a quotation from Shakespeare. Above these slips appears 
an art illustration in colour showing a Brush alternator on the bearing 
of which a little cherub sits in more or less discomfort reading (is 
it a volume of the Exzcrrican Revmw or a Brush catalogue ?) 
while an old owl looks over its shoulder. The Shakeeperean 
quotations, as always, are interesting, and that for Monday last is 
pertionlenty so to the electrical industry: ‘‘ Lay aside life-harming 

viness, and entertain a cheerful disposition.” 

Mussrs. Bros., 56, Ludgate Hill, E.C.—Sixteen-page 
publication relating to the multiple push-button automatic speed 
control for printing press operation. A lengthy list of newspaper 
and other establishments in different parts of the world where the 
system is in vogue, is given. , 


Musszs. Oonnouty Bros., Lrp., Blackley, Manchester.—Second 
edition of their 32-page pamphlet giving exhaustive particulars 
regarding their patent enamel insulation, and price lists prepared 
according to both English and metric standards. 

Tu Exzorricat Co., Lrp., 122-124, Charing Cross Road, W.C,— 
Thirty-two-page catalogue issued by their “Lamp Department.” 
It contains particulars of a number of new electrical illuminating 
devices. that are supplied by the firm. ‘“ Aegma” metal filament, 
carbon filament, and Nernst lamps are shown and priced, also 
radiator lamps and radiators, the “Ideal” candle fitting, flexible 
strip and lamp chain for illuminating purposes. Reflector rosettes 
for sign forming are described, the advantage of which is that any 
letter or ensign can be made up from same, then dismounted and 
re-made, according to requirements. The company’s name appears 
only on the fly-leaf, which, being perforated, can easily be removed 
by contractors and traders. A loose leaflet shows and prices the 
medical lamp 

Taw Apnit Exgorrtc Oo., Lrp., Adnil Building, Artillery Lane, - 
E.C.—110-page catalogue (stiff covers) containing in well-arranged 
style and with numerous illustrations, particulars of a large variety 
of “Adnil” telephone and signalling apparatus. It is difficult to 


_ single out from such a multitude of lines any particular’articles for 


full reference here, but the ground covered may be indicated by 
stating that there are shown domestic telephones, battery, wall and 
table telephones, magneto wall and railway telephones, loud speaking 
telephones with hooter call; central battery telephones, gas and 
water-tight magneto, telephones for mines, &c.,jportable and inter- 
communication sets, switchboards, electric hooters, and fire alarms, 
loud sounding bells, signalling instruments for mines and railway 
“Alpha” self-winding electric clocks, lightning arresters, 
and so on. 

Mussrs. Arc Lamps, Lrp., Sphere Engineering Works, St. Albans, 
Herts.—24-page list just issued containing description, illustrations, 
diagrams and prices, of the Davy ‘‘Sunrae ” flame and enclosed arc 
lamps. Conditions of working, trimming instructions, and prices 
of accessories, are included. 

Davipson & Co., Lrp., Sirocco Engineering Works, 
Belfast.—New publication (No. 1,006) of 48 pages, entitled “ Dust 
Removal,” in which the application of “ Sirocco” fans in engin- 
eering works, textile mills, paper millsand other works is discussed, 
and a number of interesting half-tone views are given, showing such 
works with these fans in use. 


The New French Tariff.—A correspondent of a German 
newspaper, in suggesting that that country should adopt reprisals 
against the French tariff that is now coming before the Senate, 
states that the new duties will specially affect the imports of elec- 
trical apparatus into France, Measuring instruments, which were 
originally admitted duty free, were removed to a fresh number in 
the treaty of commerce with Switzerland and subjected to a duty 
of £1 12s. per cwt.; but in the new tariff they have been placed 
under a new number and a duty of 500 fr. per 100 kg., or £10 per 
ewb. At the beginning of the deliberations in the French Chamber, 
the idea of levying in principle a duty of about 10 per cent. of the 
value, was said to be in contemplation; but £10 per cwt. exceeds 
such a@ measure, as even among the cheaper apparatus.there are 
some which come into serious consideration, and are consequently 
subject to an excessive burden. The cheaper voltmeters, for 
instance, have a net sale price of 25s. 6d., and weigh up to 2 kg., 
thus involving a duty of\8s., or about 30 per cent. A Ferraris 
instrument costs £4 17s, net and weighs 5 kg., the duty being £1, 
or over 20 per cent. In conclusion, the correspondent remarks that 
the price of a small measuring transformer is £3 14s., and it weighs 
244 kg., whereas the import duty is £4 18s., or 132 per cent, of the 

ue, 


British Cable-Makers’ Success in China.—A contract 
for supplying and erecting about.183 miles of electric wires and 
cables for lighting the Imperial City of Nanking, China, has been 
secured by Mussrs. W. T. Hentny’s Works Co., 
of Blomfield Street, London, E.C. We understand that the nego- 
tiations extended over a very considerable period, and the coni- 
petition on behalf of numerous German and other foreign firms 
was very keen. The Exectricat Rrvizw is pleased to congratu- 
late Messrs. Henley’s upon having emerged successfully after such 
international competition, though really it is little. more than we 
should expect from a firm which has always been so enterprising. 
To a.certain extent this success is a triumph for British enterprise, 
and is a very welcome answer to the pessimist, showing that the 
complaint of want of energy by no means applies to all of our 
British manufacturers. We hope it is but a foretaste of many 
similar good things to be soon obtained in the Far Hast. We are 
— that greater enterprise will bring greater triumphs all 
round. 

Private Meetings.—Feicate & Storey, electrical 
engineers, Queen Victoria Street, Reading.—Messrs. Corfield and 
Cripwell report that a meeting of the creditors of the above was 
held on the 12th inst. The statement of affairs presented showed 
liabilities to the extent of £2,464. The inde ess to the trade 
was £1,169, and there were unsecured cash claims of £1,095. The 
estate thus showed a deficiency of £1,433. It was orted that 
the business was founded about seven years ago by Mr. Felgate. 


_ At that time he had a capital of £230, which was borrowed from the 


bank, Subsequently money was borrowed from a Mrs. Notley, the 
partly secured creditor, and the loan obtained from the bank was 
repaid. The securities held by Mrs. Notley consisted of three life 
policies of the surrender value of £45, The unsecured cash creditors 
were friends and relatives of the debtors. The amount actually 
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Storey joined the business in December, 1906, and a deed of 


partnership was entered into, Mr. Storey brought in £500 as his 
sbare of the capital. About this time a branch business was opened 


- at Oxford. During the first year the branch made a profit, but later 


some losses were incurred. At first the Oxford branch was con- 


' ducted by a manager, but subsequently Mr. Felgate superin- 
tended this business himself. The fully secured creditor was Mr. H. 
' Storey, who advanced a sum of £250 in 1908, and as 


security. was given an assignment of the book debts of 


. the Oxford business. The face value of the book debts 


was about £400. Notice of the assignment had been given 


‘to the debtors, and it was stated that the assignment was quite in 


order. The debtors had each drawn about £3 a week from the 


business. With regard to the turnover, this had been about £3,000 


per annum at Reading, and £900 yearly at Oxford. It was 
estimated that a gross profit of 20 per cent. was made. The rent of 
the two shops was £160 per annum, and £20 was paid away weekly. 
in wages. Creditors had recently taken proceedings against the 
debtors, One creditor for over £80 was in a position to put in an 
execution, but had withdrawn pending the result of the present 
meeting. On behalf of the debtors, an offer was made of a 


- » composition of 10s. in the £, payable in three months. It the offer 
‘was accepted, the cash creditors would withdraw their claims until 


the composition was paid. The debtors were unable to offer any 
other security. After a short discussion, the debtors’ offer was 
accepted, subject to tbe cash claims being withdrawn, and to the 
secured creditor surrendering his assignment of the book debtr, 
As further security, it was decided that a deed of assignment should 
be executed to Mr. G. E. Corfield, of Messrs. Corfield & Cripwell, 
Finsbury Pavement, H.C. (representing trade creditors), and Mr. 


-P, B. Allnott, of Reading (representing the cash creditors). A 


committee of three of the principal creditors was also appointed. 


Change of Address.— THE ‘TRAMWAYS AND LIGHT 
Ratuways Association has removed to Caxton House, West- 
minster, 8.W. 

Book Notices.—Local Government Annual and Official 
Directory, 1910. Edited by S. Edgecumbe Rogers. 1s. 6d.—This 


isthe 19th year of publication of this useful directory, which is 


issued from the offices of the Local Government Journal, There are 
many of our readers connected with various branches of the 


‘electrical industry who want to kaow the names of members 


of London Corporations, the L.0.0., the Port of London Authority 
and other public authorities. They will find this information in 
this book, together with particulars as to population, rateable 
values, and capital invested in electrical and other undertakings. 


An abstract of the Losal Government legislation of 1909 is also 
included. 


L’Année Electrique, Electrothérapique et Radiographique. By Dr. 
Foveau de Courmelles. Paris: Ch. Béranger. 1910. Price 
8 fe. 50.—Dr. Courmelles’s review embraces so large a scope, that he 
finds abundance of material to write about. The bulk of the work, 
as usual, is devoted to the two subjects last named, but there are 
numerous interesting items of information relating to all manner 
of electrical devices and systems brought forward during the past 


eat. 
- Journal of the Institution of Electrical Engineers. Vol. 48, No. 
198. December, 1909. London: E.&F.N.Spon. Price 58.— 
This number, which ends the volume and is accompanied by the 
index, contains papers on “Economics of Medium-Sized Power 
Stations” (A. J. J. Pleiffer) ; ‘‘ Some Tests and Uses of Condensers ” 
(W. M. Mordey); ‘Some Considerations in the Manipulation of 
Dry-Core Telephone Cables” (F. G. C. Baldwin); “ Electricity 


- Works and Refuse Destractors” (J. A. Robertson) ; and a number 


of original communications, the report and accounts for 1908, &c. 

Referring to the review of Mr. Steinmetz’s new book on “ Radia- 
tion, Light and Iilumination,”. in our issue of January 7th, the 
Pousrisuine Co., Lrp., point out that their London address 
is 6, en Street, Fleet Street, E.0., where the book may be 
obtained. 

We have been favoured with a copy of the Engineering Diary 
for January. It is a penny monthly for the jacket pocket, and 
contains tables and curves and other matter “for convenient 
reference and subsequent filing.” This matter is in the form of 
tables and curves, which are taken almost entirely from the 
technical Press. Such other.contents as there are, besides a number 
of pages of squared paper for daily memoranda during the month, 
consist chiefly of advertisements of the business of a big electrical 
manufacturing company at Trafford Park. It is distinctly amusing 
to find the editor discrediting the value of the contents of his own 
publication by admitting that “mistakes may creep in owing to 
the data contained in papers read before societies, &c., being 
incorrectly reported in the technical Press,” and, further, “the 
Editor does not accept responsibility for the accuracy of the data 
published.” . Well, after that, why— ! 

“Science Abstracts.” Vol. XII, part12. Sections A and B. 
London: E. & F.N. Spon. 1909. Price 1s. 6d. each section. 

“Atti della Associazione Elettrotecnica Italiana.” Vol. XIII, 
part 5. Milan: Rebeschini di Tarati e O. 

“Journal of the American Society of Mechanical Engineers.” 
January, 1910. New York: The Society. ; 


The Electrical Employers’ Association of New South - 


Wales.—We are pleased to learn that this Association, which was 
formed in Sydney, New South Wales, last year, is being heartily 


supported by the electrical trade in that quarter. Under the - 


guidance of its firat president, Mr. E. J. Erskine, it has alread 
done good work in the interests of its members. The first wor 
which it-fell to the lot of the Association to undertake was that of 


contesting a Wages Log issued by the Electrical Trades Union of 


New South Wales. As usual, this claim of the employés’ union 
contained some very arbitrary conditions which, if not opposed by 
the employers, would have proved very detrimental to the progress 
of the electrical industry in the State. As the result, however, of 


: evidence brought before it by this Association, there is every reason 


to expect that the Industrial Court, in the award which it is about 
to make, will establish working conditions more acceptable to 


- employers generally, At the last meeting of the Association, held 


on November 30th, it was decided to approach the Commonwealth 
Government with a view to obtaining longer times in which to 
prepare tenders for electrical material required by the Common- 
wealth telephone and telegraph services, as under existing con- 
ditions tenders frequently close so quickly, that it is not possible 
for contractors to communicate with the home manufacturers for 
quotations. The Association is also endeavouring to obtain im- 
proved electric light and power legislation for the tate, in order 
to facilitate the establishment of electric supply undertakings in 
the various country centres, ; 

The following are the officers of the Atsociation :—President, 
Mr. E. J. Erskine ; Vice-Presidents, Messrs. W. A: Gotche and A. J, 
Hanson ; Treasurer, Mr. H. W. Ramsay Sharp; Executive, Messrs, 


‘A. Waddell, H. R. Forbes Mackay, F. Bell, J. E. Donoghue and 


A. W. Kendall; Secretary, Mr. R. Burgin. 
Trade Announcements.—With reference to the notice 


‘appearing in our issue of January 7th, the Imprriut Licating 


Co. inform us that their stock has now been replenished after the 
fire, and the plant and machinery is running as usual. They are able 


_ to execute orders without delay. 


For family reasons, the business of Mussrs. D. Gitson & Co., of 
Kingsland Road, N.E., makers of screws, terminals, &c., has been 
converted into a limited liability company, under the style of 
D. Gilson & Co., Ltd, All the assets and liabilities of the old firm 
of D. Gilson & Co. have been taken over by the new company, and 
there will be no change whatever in the management, 

Mussrs. SteamMann & Co. have opened a new showroom at 


‘Clapham Junction for the display of electric light fittings, heating 


apparatus, &c , including a selection of the latest designs in fittings 
and glassware. 

Messrs. D. H. Bonnetta & Son, Lrp., of Mortimer Street, W., 
now have an additional telephone number; their numbers are 
Gerrard 1,882 and 9,784. 

_Mxssrs. Watters & Oo., engineering agents and power and 
lighting experts, of Ocean Chambers, Birmiogham, now hold the 
sole agency in Birmingham and the Midland Counties for Messrs, 
Greenwood & Batley, Ltd., of Leeds, for the whole of their manu- 
factures in dynamo-electric machinery and De Laval steam turbine 


plants. They also represent Messrs. Bergtheil & Young, Ltd., of 


London, for their patent ‘“ Bandy” single-phase repulsion motors, 
specially designed for lift and crane work. 


Dissolutions and Liquidations.—Tue 
Co., Ltp.—This company is winding up voluntarily, with Mr. F. A. 
Bagnall, 31, Budge Row, E.C., as liquidator. 

Himataya Rattway, Lrp.—This company resolved at 
meetings held at 28, Chapel Street, Liverpool, to wind up volun- 
tarily. A meeting of creditors will be held on January 25th, 
Creditors must send particulars of their debts, &c., to Mr. W. W. 


: — 28, Chapel Street, Liverpool, the liquidator, by February 
3 


Yzoman & Co., electrical engineers, New Street, Bishopsgate 
Street, E.C.— Messrs. E. B. Boucher, J. R. Gardner, and W. Grisold 
have dissolved partnership. Mr. Boucher will attend to debts and 


_ continue the business. 


Hastires, Ropgats & Co., electrical and general engineers, con- 
tractors and agents, Barcelona, and 27, Queen Victoria Street, E.0. 
—Messrs. Harold Hastings and T. O. Roberts have dissolved partner- 
ship as from October Ist last. Mr. Hastings is attending to debts 
and continuing the business as the Peninsular Engineering Co. 

Unity Motor, ELmnorricaL aND GENERAL ENGINEERING Co., 

Lrp.—This company is winding up voluotarily, with Mr. J. G. 
Taylor, 28, Baldwin Street, Bristol, as liquidator. A meeting of 
creditors is to be held on January 25th, 
_ La Tramways Co., Lrp., La Oariran (Extmysions) 
Tramways Co., Lrp., La Capitan Traction anp Execrric Co. 
(Buznos AND THE BuENos Ayazs New Tramways Oo., 
Lrp.—Meetings of these companies are to held at 62, London Wall, 
E.C., on February 22nd, to hear an account of the winding-up from 
the liquidators (Messrs. E. A. Lazarus and F. Thursby). 


Japan-British Exhibition.—We learn that quite a 
large number of the most eminent firms in the country have 
secured a considerable amount of space at this Exhibition. -These 
include Platt Bros., Oldham, who have taken over 6,200 aq. ft. ; 
Dobson & Barlow, of Bolton, 5,000 sq. ft. ; Robert Hall, Ltd., Bury, 
1,300 sy. ft.; Armstrong, Whitworth & Co., Ltd., over 2,000 sq. ft. ; 
Vickers, Sons & Maxim, Ltd.; the L. & N.W. Railway, over 
1,300 sq. ft.; the G.H. Railway, over 1,300 sq. ft. Among other 
well-known firms who have booked space are the following :— 
Chloride Electrical Storage Oo., Ltd., Western Electric Co., 
Brunner, Mond & Co., the United Alkali Co. 


Bankruptcy electrician, 
Mill Street, Warrington.—First meeting, January 22nd, at Man- 
chester ; public examination February 4th, at Warrington. 

R. EB. Waxxse, electrical engineer and cycle agent, Hereford.— 
Receiving order made January 12th, at Hereford Court. 

J. Puarr and R. Breaspate (Platt & Bleasdale, electrical 
engineers, Bolton).—Receiving order made on debtor’s petition on 
January 14th. First meeting, January 28th, at Manchester; 
public examination, February 2nd, at Bolton. - 
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LIGHTING and POWER NOTES. — 


Acton.—The report of the assistant district auditor says 
that the gross revenue of the electricity undertaking for the last 
financial year amounted to £9,004 and the expenditure was £9,175, 
leaving a deficiency of £171. After providing for repayment of loans 
£2,377, and interest £2,390, there was 2 total deficiency of £4,943 
for the year’s working. A surcharge of four guineas was made in 

ard to payments for special services rendered by one of the 
Council's employés at the Electrical Exhibition. 


Australia.—Extensive alterations have recently been 
carried out in the retort house at the South Melbourne works of the 
Metropolitan Gas Oo. at a cost of £45,000. These include a small 
power plant with two 65-kw. Westinghouse-Crossley generating sets 
which supply energy for working various machines—coal crushers, 
elevators, charging machines, &c. 

Bexhill.—On the recommendation of Mr. Hooper, 
L.G.B. Inspector, the Council bas resolved to apply for the cancel- 
lation of sanction to a loan of £240 for meters, and to purchase the 
same in future out of revenue ; also to withdraw its application for 
sanction to borrow £498 for the purpose of public lighting, and in 
future to defray expenditure for public lighting out of revenue. 
Acting also on the pector’s suggestion, the Council resolved to 
raise an extra £700 to meet the anticipated expenditure on house 
services for the next two years, The remaining gas lamps in the 
streets are to be replaced with electric lamps. 


Bovey Tracey (Devon).—The Newton Abbot R.D.C. 
has passed a resolution to the effect that no overhead wires will be 
allowed in any streets or roads at Bovey Tracey, and that the 
cables must be laid underground. 


Brazil.—American Consular reports state that a new rate 
for private lighting is, being instituted by the Light and Power 
Co. consequent on the completion of recent works—i.¢, 12 cents 

r Kw.-hour, instead of 21 cents as at present charged. For public 
ighting the new rates range, per Kw.-hour, from 7°7 cents to 6'3 
cents, between 5 million and 15 million Kw. total consumption. 
A reduction of 20 per cent. is given to charitable and educational 
institutions, and the company has to pay the City $48,000 per annum 
for fiscalisation and inspection. 


Bury St. Edmund’s.—In order to popularise the 
use of electricity, the T.C. has decided to hire out small arc lamps 
for exterior shop lighting at-a fixed quarterly charge of 2d. per 
unit, with a minimum charge of 30s. per annum. 


' Cape Colony.—Sea Point, the marine suburb of Cape 
Town, which has had public gas lighting for 21 years, has recently 
turned over to electricity. nder the’ old arrangement the Cape 
Town Gas Oo. supplied 156 45-c.r. lamps for £1,100 per annum ; 
the new afrangement costs £1,529 per annum, for which sum the 
Corporation supplies 50 flame arcs and 109 100-c¢.P. Osram lamps, 
allowing 2,240 burning hours. per lamp per year.. The new street 
lighting was switched on December 20th, and we understand is 
giving great satisfaction, it has, moreover, resulted in 40 additional 
private consumers being connected up. 


Continental town of Leeu- 
warden has decided to build an electric generating station at a cost 
of £21,000 ; the Harmelen and Vleuten authorities are arranging a 
scheme of electricity supply in the communal districts in the 
south-west of the province of Utrecht; a central station would be 
erected at Harmelen.— Board of Trade Journal. 

Guamany.—An American contemporary states that a new plant 
is being installed in the region to the south-west of Oldenburg, 
and lies in the vicinity of extensive peat fields from which the 
fuel supply is to be secured: The electric plant is laid out on a 
large scale, and when completed it will be one of the largest in 
the country. It is to furnish energy over a network of power lines 
which will cover the entire Duchy of Oldenburg, within a radius 
of 40 miles. Probably the new station will be completed about the 
end of next year, and inthe meantime measures are being taken 
to find out about what amount of energy will be taken. 

Iraty.— An international exhibition of lighting apparatus of all 
kinds, and especially those suitable for marine purposes, is to be 
held in Genoa this year. 

Austaia.—Application has been made by the Director of the 
Etschwerke for leave to build a power station on the Schnalser 
beck. The power available is 15,000 uP. 

Coventry.—The Electric Light Committee of the City 
Council has decided to recommend that; subject to the sanction of the 
L.G.B. being obtained to the necessary loan, it shall be authorised 
to expend the sum of £39,200 on extensions of plant, £13,000 on 


cables and transformers, and £2,000 on motors, making a total of 


£54,200. 
~ Dandee,—Mr. A. W. Paton, of the T.C. Electricity 
Committee, is very anxious to safeguard the Corporation 
against any further claims being brought for failure to supply 
wer. Mr, Harry Richardson, the electricity engineer, assured 
m that the new power station at Carolina Port was now in good 
going order, and that no claims were likely to arise. Mr. Paton 
also desired an authoritative report showing the estimated and 
actual cost of the whole undertaking, the cause of the delay in 
tting the station in order, and where the fault, if any, lay. The 
rd Provost, after discussion, ruled that Mr. Paton was not 


entitled to get an official to make special reports for his infor- 
mation, and the matter then drop A formal opening is to take 
place in connection with the new electricity station, and a com- 
mittee has been appointed to endeavour to secure the services of 
some distinguished man to perform the opening ceremony. 


Fleetwood.—A L.G.B. inquiry was held on Friday into 
the application of the U.D.C. for a loan of £3,197 for electric 
supply purposes. There was no opposition. 

Glasgow.—At a meeting of the Electricity Committee, 
the town clerk reported that the Corporation had adopted the 
following resolution :—“ That all standing committees be instructed 
in making contracts to provide in all schedules and specifications 
for preference being given to goods of British manufacture,” and 
stated that he proposed to give effect to the resolution by inserting 
in the form of tender attached to all schedules and specifications 
the following words :—‘ The Corporation reserve power to give a 
preference to goods of British manufacture.” 

It has been remitted to the electrical engineer to report as to the 
rates charged for lighting and power purposes in the city, and 
whether any reduction can be made, 

Heywood.—The Electricity Committee has appointed 
Mr, J. R. Salter consulting engineer for the electricity and tram- 
bing —e at a fee of £50 per annum, to date from July 

1909. 


_ Houghton-le-Spring.—A return, presented to the local 
Guardians, of the cost of lighting the workhouse, shows that with 
be use of electricity, the expenditure has been considerably 


London.—With regard to the rating of the L.0.C. 
tramway sub-stations at Lowisham and Forest Hill, the County 
Council claimed that the rateable value should be £317 and £310 
respectively. After considerable negotiation with the Borough 
Council, the rateable values have been agreed at £608 and £465 
respectively. 

Hampstgap.—At the meeting on January 13th, the B.C, decided 
to engage Sir Alexander Kennedy to report, at a fee of 400 guineas, 
on the future working of the electricity undertaking. Tle report 
is required in consequence of the probability of large additions to 
the plant at the generating station being required in the near future. 
A motion was passed that steps be taken to oppose before Parlia- 
ment the three tramway schemes affecting the borough included in 
ras ae Tramway and Improvements Bill for the coming 

on. 


Lowesteft.—The T.C. has applied for a loan of £1,500 
for meters, £1,000 for public lighting, and £350 for air pumps for 
condensers, The L.G.B. has sanctioned a loan of £1,822 for a new 
250-xw. set and mechanical stokers. 


Maidenhead.—The T.C. has received from the L.G.B. 
sanction to a loan of £2,856 for a Diesel oil engine, and £595 for - 
the extension of the buildings. - 


Monaghan.—At the meeting of the U.D.C. last week, 
Mr. H. V. Pegg appeared before the Councii in connection with the 
proposed electric lighting of the town. Mr. Pegg submitted a 
statement in which he said that the installation would cost about 
£4,000. The further consideration of the niatter was adjourned 
till the next meeting of the Council. 


Morecambe.—In connection with a recent note referring 
to the refusal of the Corporation to supply energy to Messrs. T. W. 
Ward, who had made an offer to take energy at 1jd. per unit ona 
—— of 1,000 units . week for a certain period, we are 

ormed that the offer referred to periods of Jight load only, also 
that, of the proposed expenditure of £2,500, only £800 could. be 
allocated to Messrs. Ward’s proposal. - 

Rhodesia.—It is mtended to equip electrically the 
Wankie Cosi Mine, both on the surface as well as underground, for 
power and lighting purposes. The present boilers and engines will 
be utilised, but electrical generators are to be installed which will 
provide the necessary current. Cables will be laid all over the 

erty and down into the workings. Endless rope haulage is to 
underground.—Commereial Intelligence. 

Rhyl.—The U.D.C. has received from the L.G.B. 
sanction for a loan of £4,000 for electricity purposes. 


Richmond-on-Thames.—The assessment of the Elec- 
tie Eouely Co.’s undertaking has been reduced from £3,893 to 


Rosyth (Fife).—Operations are being pushed forward 
rapidly with the installation at the new naval dockyard at Rosyth, 
on the Forth. The four National gas engines, each of 300 mP., 
are almost ready for use. Thirty feeder cables already lead from 
the station to various parts of the site. As many as possible of the 
cranes, including all used for the heaviest work, will be electrically 
driven ; and in ali the shops—engineers’ and blacksmiths’, wagon 
fitters’, saw mill, carpenters’, &c.—the motive power is to be 
electricity. 

Saltburn.—The Cleveland and Durham Power Co. has 
informed the U.D.C. that a supply of electricity could not be easily 
effected from the mains at the cost desired by the Council. The 
Council has decided to negotiate with the local company, 

Stockton Heath.—The P.C. has appointed a Com 


mittee to formulate objections to the application of the Salt Union, 
Ltd., for a prov. order for electric lighting. 
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Tottenham.—Plans lodged by the North Metropolitan 
Electric Power Supply Co. for laying cables,-also for a new sub- 
station in Hale Road; have been passed. a 


Ventnor.—The U.D.C. has accepted the. tender of the 
Isle of Wight E.L, Co. for improved lighting at the pier pavilion. 


‘Wakefield.—The T.C. has applied to the L.G.B. for a 
loan of £7,150 for electricity supply purposes. 


Widnes.— Negotiations which have been proceeding 


" between the Salt Union of Cheshire and the T.O. for the supply by 


the former of electricity within the borough have borne fruit, and 
the company’s terms, which are locally regarded as advantageous, 
have been accepted by the Corporation. The Salt Union’s position 
to supply exceptionally cheap electricity is held to be largely due 
to having its surplus steam from a chemical manufacturing 
process in new works to be erected at Weston Point, The terms 
submitted by the company and accepted by the Council, repre- 
senting the maximum prices, are as follows:—Small consumers for 
lighting, such as houses and shops, 4d. per unit, with a maximum 
charge of 10s. per quarter; to small consumers, for power purposes 
only, 2d. per unit; to large consumers, primarily for power pur- 
poses, the maximum charge 134. per unit; the maximum price to 
be charged to the Corporation for traction purposes, up to 500,000 
units per annum, 1d. per unit, and for all in excess of 500,000 
units, per unit. ; 

U.S8.A.—The Chicago City Council has been considering 
the lighting of all its streets by electricity, which will require-some 
29,000 arc lamps, towards which 13,000 are at present in use. The 
Sanitary Authority which supplies the present needs of the city has 
proposed as an alternative that it should purchase the city’s plant 
and take over the lighting, as in this way the Lockport plant, 
which operates in connection with the drainage system, could be 
better loaded. For some time the Sanitary Authority has been 
trying to induce the city to equip its pumping stations for electrical 
operation. 

Yarmouth.—The great utility of electricity for motive 
purposes has been illustrated at Yarmouth. The gas engine driving 
the machinery at a printing works broke down on January 11th, 
and within a very short time the electricity staff of the T.C. had 
connected up with the-tramway cables a 9-H.P, motor. The gas 
engine repairs took several days to execute, 


TRAMWAY and RAILWAY NOTES. 


Australia.—A Bill has been introduced into the South 
Australian Legislative Assembly for the electrification of the 


Glenelg Railway at a cost of £115,000. The line has cost £162,C00 — 


up to the present. 

The representatives of the Prahran, Malvern, St. Kilda and 
Caulfield Councils have agreed to the proposed tramway between 
Caulfield and St. Kilda (Vic.), and these latter Councils are to join 
the Prahran-Malvera Tramway Trust. 


. Canada.—<Application is to be made to Parliament for 
permission to construct an electric railway about 50 miles long 
from Niagara Falls Town to Dunnville; the company is capitalised 
at £102,000.— Board of Trade Journal. 


Continental Berlin Muni- 


cipal Traffic Committee has concluded the consideration of the 
draft contract between the city and the A.E.G., with regard to the 
proposed elevated and underground railway between Gesundbrunnen 
and Rixdorf. It is calculated that the expenditure on the railway 
would amount to £4,200,000, of which the city would advance up 
to one-half to the A.E G. in instalments at 4 per cent. interest; 
repayment would be effected in instalments extending over the first 
36 years of the proposed 90 years’ concession. The railway will 
have a length of six miles, most of which will be underground. 

The Erzgebirge-Vogtland Railway and Electricity Co. has just 
been formed at Chemnitz with the participation of the Zwickau 
Electricity Works and Tramway Co., which belongs to the Dresden 
“ Elektra” Co. The object is to construct a railway from Aue via 
Schneeberg-Neustadtel to the industrial part of the Vogtlaud, and 
to supply light and power to the adjoining districts. Contracts 
for supply to three communes have already been concluded, and 
negotiations with others are in progress. ; 

Horttanp.—The Leyden authorities have decided to approve an 
application by the Noord-Zuid Hollandsche Oo., for powers to 
construct and work an electric tramway in the centre of the town, 
connecting with suburban lines.— Board of Trade Journal, 


Brazil.—The General Vehicle Oo., of Long Island City, 
U.8.A., has recently shipped to the tramway company in Rio de 
Janeiro, Brazil, two electric motor tower wagons for use in connec- 
tion with the maintenance of the overhead conductors. The 
chassis are of the company’s standard 2-ton type, the power being 
obtained from a 44-cell storage battery which furnishes current to 
the motor at 85 volts. The vehicles have a speed of 12 miles an 
hour and a range of 40 miles on a single charge, while accommoda- 
tion is provided for seven men in addition to the driver, as well as 
for tools and repair materials. 


Fife.—The Fife C.C. has decided to oppose the provisional 
orders being promoted for the extension of the Wemyss and Dun. 
fermline District Tramway systems. The chairman—Sir Ralph 
Anstruther, Bart., of Balcaskie—pointed out that it was not from 
any motives of hostility that this was being done, but merely to 
preserve their rights as a Council, and to prevent the public high- 
ways being interfered with, A resolution was also passed approving 
of the principle of tramways within the areas named in the orders, 


Ecuador.—A Bill has been submitted to Congress pro. | 


viding for the construction of an electric railway, 106 miles long, 
between Quito and Ibarra. The cost per km. is fixed at £2,000, 
and the cost of rolling stock, &., at £180000. The line is to be 
completed in three years.—Board of Trade Journal. 


Glasgow.— Owing to the great demand for a later car 
service from the centre of the city during the fortnight of the 
General Election, the general manager has arranged a late service 
which is being ran until nearly 1 am. oree ait the principal 
routes, 


Liandudno.—The question of the extension of the 
electric tramway from Llandudno through Conway to Colwyn Bay 
was again discussed at the meeting of the Colwyn Bay U.D.O. on 
Tuesday, 18th inst., when a letter was received from Mr. Sellon 
(chairman of the Llandudno Electric Tramway Co.), suggesting 
that the Council and the company should come to an agreement as 
to the extension of the line to Old Colwyn on the basis of the 
decision of the Light Railway Commissioners last, month. The 
Council resolved to meet the company as soon as it was in receipt 
of the draft agreement promised by the company. Under this the 


-company is to pay £3,000 to the Council. 


Perth,—Mr. P. Fisher, tramway manager, Dundee, has 
reported to the T.C. on the tramways. He recommends a Sunday 
service of cars, more frequent running and a reduction of the 
staff. Asto the extensions of the system, he expresses his dis- 
approval of any scheme for the extension of the Dunkeld Road 
route in the'meantime, and is also averse tothe opening of anew route 
to Jeanfield. Another recommendation is that the tramway line 
in High Street should be doubled, at least from the Post Office to 
= oy of High Street. The report will be fully discussed by 

6 T.C.° 


Soathampton.—A pplication is to be made tothe L.G.B. 
for sanction to borrow £600 for additional meters. One of the two 
tramcars now in course of construction is to be fitted with a new 
long-wheel-base truck built by the Brush Co., and the other is to be 
fitted with a similar truck to those at present in use. Four cars for 
the Northam route are to be built and material is to be ordered for 
two other cars of the bogie type. Application is to be made to the 
L.G.B. for sanction to borrow £9,000, the estimated cost of 14 new 
cars (12 cars at £600 each and two cars at £900 each). The general 
manager is to proceed withthe preparation of the specifications, 
drawings, and bills of quantities in connection with the construc- 
tion of tramways from the Clock Tower to the Northam Toll 
Bridge. 

U.S. 4.—It is stated that the New York, New Haven and 


Hartford Railway is considering the construction of a tunnel. 


under Boston, to link up the two terminal stations, and that it is 
proposed to electrify the suburban lines of the New Haven and 
Maine Railways. 

Whitworth.—The U.D.C. has applied to the B. of T. 
for a loan of £39,416 for the construction and equipment of the 
tramways. 


~ 


TELEGRAPH and TELEPHONE NOTES. 


Brazil.—According to the report for 1906 on the 
telegraph and telephone systems of Brazil, there were 27,635 kilo- 
metres of lines and 51,353 of wire, as well as 78 kilometres of 
cables ; 946 interruptions occurred during the year. Inland traffic 
increased from 1,448,668 telegrams in 1905 to 1,642 582 in the year 
under review, while 48,031 international telegrams were sent, 
45,109 received and 10,126 passed in transit. In view of the 
objects of German cable enterprise, it is interesting to note that the 
Western Telegraph Co. transmitted to and received from Northern 
Brazil 166,183 telegrams, and the figures for Southern Brazil were 
47,409. Transit telegrams handled by the same company numbered 
228,192. The South American Co.’s share of traffic amounted in 
all to 20,118 telegrams. Receipts amounted to 11,897,944 fr. and 
expenses to 14,444,015 fr. The Government telephonic system 
dealt with 312,854 conversations; it is impossible to state the 


. figures of private enterprises, of which there are a good many. 


Cable Communication.—A Committee of the Australian 
Senate has reported that present conditions give an imperfect cable 
service and insufficient news of various parts of the Empire, and 
has recommended the completion of the All-Red route, in order to 
bring about a reduction in the charges for Press cables. The 
restriction prohibiting newspapers supplied with cable news by the 
Cable Association from publishing news received through any other 
source is condemned as being exceedingly injurious, and it is 
recommended that steps be taken to mak ctions 
impossible, 
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Canada.—The appropriation of $600,000 made by the 
Alberta Legislature for the extension of. the provincial telephone 
system is already nearly exhausted. Of rural lines, 500 miles have 
been completed, radiating from various points in the province, and 
giving telephone connection to 500 farmers. By the middie of 
January it was expected that another 200 miles of rural lines con- 
necting 200 farmers’ telephones would be completed. Of the long- 
distance pole lines 150 miles have been constructed.— Commercial 
Intelligence. 
- Cape Colony.—The Cape Legislative Assembly proposes 
to expend on telegraph extensions, £10,100; and on wireless tele- 
graph installations, £10,000,—Board of Trade Journal. 


Code Telegrams.—Canada and the United States, the 
countries where the liberal counting of telegraphic words 
originated, which is now the subject of so much controversy in the 
United Kingdom, have, so far as inland telegrams are concerned, 
taken some stand against public abuses. The new rule for counting 
only recognises words of five letters instead of 10, and, as is only 
natural, Canadian manufacturers are complaining of the matter to 
the Railway Commission, as they claim that it means doubling their 
telegraph bill, The- case was heard by the Commission on 
December 22nd, and after a lengthy examination, the change in the 
rule for counting was authorised, with the exception that it was not 
to come into force until July, 1910, instead of December ist, 
1909, so as to give merchants time to re-adjast codes. 


Roumsania.—The Government report on the telegraph 
and telephone systems for the year 1907 states that the former 
system consisted of 324 kilometres of line, and 1,232 of wire, with 
238 offices. Inland traffic amounted to 2,161,547 telegrams, and 


international traffic to 1,011,511, the total number of words dealt — 


with being 41,249 754. Receipts for international traffic totalled 
750,780 fr., and expenses, 1,153,378 fr. Wireless systems on ships 
dealt with 159 radio-telegrams, of which 32 were on official busi- 
ness. The telephone system considted of 27,743 kilometres of line, 
and 44,469 of wire, and call stations numbered 8,012. The joint 
receipts of the two systems were 4,387,918 fr.. . 


Telephone Case.—Last week the National Telephone 
Oo, sued a firm of printers in the City of London for £5 15s. 74., 
for a year’s telephone service in advance.. The defendants had 
removed to new premises, and alleged that a promise was made 
that they should retain their telephone number unchanged; it 
proved, however, that they were now in the area served by a 
different exchange, and the same number could not be given. 


- They had been without the use of their telephone since August 


last. Judgment for the plaintiffs, with costs. 


Telephone Combine.—The interests involved in the 
securing of a controlling interest in the United States Telephone 
Co. and the Cuyahoga Telephone C»., the former operating in Ohio 
and part of Michigan and the latter in Cleveland, are stated to be 
a control in the Toledo Home Telephone Co., the Citizens’ Telephone 
Co., of Columbus, the Indianapolis Telephone Co., the New Long- 
Distance Telephone Co., of Indiana, and the New Telephone Co., 
of Indianapolis. The system has 101,500 telephones and 40 000 
long-distance lines in Ohio, Indiana and Michigan, and an aggregate 
capital of bonds $12,500,000, preferred stock $4,500,000, and common 
stock $11,000,000. 


Wireless Telegraphy.—lIt is reported that the German 
Telefunken Co. has secured a contract for the erection of radio- 
telegraphic stations along the coast of Argentina.—The Times. 

A conference of representatives of the Admiralty, the Common- 
wealth, New Zealand and Fiji, which recently met at Melbourne 
to consider the question of wireless telegrapby in the Pacific, 
recommends the establishment of high-power stations at Sydney, 
Doubtless Bay (New Zealand), Sava aud Ocean Island, and medium- 
power stations in the New Hebrides and Solomon Islands. All the 
stations are to be controlled by the Government. 


LL - 


"CONTRACTS OPEN ‘and CLOSED. 


OPEN. 


2nd. Electrically- 
driven pump for the Oity Council. See “Official Notices” 
December 10th. 

Metsourne.—Seven sections of branching multiple magneto 
Switchboard for the P.M.G. See “ Official Notices ” January 7th. 

February 22nd.—Wireless telegraph installation (a) in or near 
Sydney, N.S.W., and (5) in or near Fremantle, Western Australia, 
Bee “ Official Notices” January 7th. The Times states that the 
conditions have been modified ; in order to ensure continuous com- 
munication with New Zealand, tenderers are requested to include 
in their offers quotations for a range of 1,250 nautical miles. It 
has further been decided to give preference to a system which will 
emit a definite musical note. 

Sypygy.—Two junction-line sections of common-battery switch- 
board for the P.M.G. See.“ Official Notices” December 24th, 

Sourn Austratia.—Telegraph and telephone material for the 
P.M.G. See “Official Notices ” December 24th. 
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Ashton-under-Lyne.—February 9th. Condensing plant, 
cooling tower, exhaust turbine and 400-Kw. D.c. generator, and one 
electric balancer for the Hlectricity. Committée. See “ Official 
Notices” to-day. 


Belfast.—January 31st. Two water-tube boilers, super- 
heaters, mechanical stokers, economisers, pipework, &c.; for the 
fvenecey Electricity Department. See “ Official Notices” 

anuary 7th. : 


Belgiam.—February 2nd. Tenders are being invited by 
the Société Nationale des Chemins de Fer Vicinaux, of Brussels 
(14,-Rue de la Science), for the eupply and laying of the underground 
electrical mains in connection the new electric railways in the 
centre district. 


Birmingham.—February 1st. Stores for the Tramways 
Department. See “ Official Notices ” December 31st. 


Bolton.—February 10th. One Lancashire boiler, with 
pois’ mse for the Electricity Committee. See ‘ Official Notices” 
to day. ' 

Brandon and Byshottles (Co. Darham).—February 
4th. Sapply of electricity to public lamps, for the U.D.C., for a 
year. Surveyor, Langley Moor, Durham. 


Bristol.—January 31st. Electric lighting of the pas- 
senger station at the Royal, Edward Dock, Avonmouth, for the 
Coancil’s Dock Committee. See “ Official Notices” January 14th. 


(heltenham.—January 29th. E.L. fittings for a year, 
for the T.C. J. 8. Pickering, Borough Surveyor... . 


Germany.—The.municipal authorities of Stolp-in-P. are 
about to invite tenders for the establishment of a central electric 
lighting station in the town at an estimated cost of £100,000. 


Halifax.—February 7th. Stores and materials for the 
Corporation Tramways and Electricity Departments. See “ Official 
Notices” January 14th, 


Launceston (Tas.).—February 7th and March 21st. 
(a) About 1,100 tons of ateel tram-rails and fastenings; (0) rail 
bonds and accessories. R ing (a) apply to Messrs. J. Terry and 
Co., 7, Great Winchester Street, London, E.C.; regarding (>) apply 
to on Olerk, Town Hall, Launceston. Deposit one guinea in 
each case, 


London, — Stepney. — January 24th. Boilers and 
accessories ; turbo-generator accessories ; converting plant ; switch- 
gear, &ec., for the B.O. Electricity Supply Committee. See “ Official 
Notices ” January 7th. 

February 4th.—The Institution of Electrical Engineers is inviting 
tenders for a complete system of electrically-operated clocks for its 
new premises. See “ Official Notices ” January 14th. 

Istinaton.—January 27th. Electrical and engineer’s stores, &., 
for one year for the Council. See “ Official Notices” January 14th. 

February 2nd.—Electric light wiring and fittings for Cow Lane 
Elementary School, Rotherhithe, for the L.0.C. See “ Official 
Notices” to-day. 


_ Neweastle-on-Tyne.—January 29th. Electric crane for 
the Qaayside, for the 'f.C. . City engineer, Town Hall. 


Newport (Mon.).—January 24th. Stores for the Elec- 
<_< and Tramway Department, See ‘‘ Official Notices” January 


Plymouth.—January 25th. Stores for the Corporation 
Electricity and Streets Lighting Departments. See “Official 
Notices” January 7th, 


Spain.—February 26th. The Spanish Ministry of public 
works is inviting tenders for the concession for the construction 
and working of an electric tramway in Bilbao, between Calle de 
Fernandez del Campoand the railway station of the B:lbao-Santander 
Railway Co. Tenders are to be sent to, and particulars may be 
obtained from, La Direccion General de Obras Publicas, Madrid. 

The municipal authorities of El Viso (Province of Cordoba) have 
just invited tenders for the concession for the electric lighting of 
the town during a period of 10 years. 


Worksop.—February 2nd. Underground cables for the 
U.D.C. See “ Official Notices” to-day. 


CLOSED. 


Belgium.—Twelve concerns—five each Belgian and 
German, and one each French and British—submitted tenders to 
the municipal authorities of Ixelles, Brussels, for the supply of a 
large quantity of low-tension armoured cables required in connec- 
tion with the electric lighting undertaking. The British firm that 
competed was the British Insulated and Helsby Cables, Ltd., of 
Prescot, Lancs. ;.they were, however, underbidden by the German 
manufacturers, the lowest tender being that of the Felten and 
Guilleaume Co., of Malheim-am-Rahr. 

La Société Nationale des Chemins de Fer Vicinaux, of Brussels, 
has just placed a contract with the Société des Ateliers de Construc- 
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tions Electriques, of Charleroi, for the supply of the electrical 
equipment of 70 passenger carriages for electrical railways, The . 


value of the contract is roundly £16,000. . 


Carlisle.—The T.C. has accepted the tender of the British 
Insulated and Helsby Cables, Ltd., for overhead cable from the 


works to Holme Head, at £799. 


Glasgow.—The Tramways Committee has recommended 
acceptance of the following :— 


Overhead line material.—British Insulated and Helsby Cables, Ltd, 
Cast-iron controller backs.—British Westinghouse Co., Ltd. 


The T.C.’s Electricity Committee on Works recommends the 
following :— 

for Yorkhill sub-station.—Messrs. Ferranti, Ltd., £292 (lowest 
ender). 

Additions to and alterations on two continuous-current generators, at St. 
Andrews Cross.— Brown, Boveri & Co , Ltd., at £120 each, 

Creosoted wooden troughing.—Robinson, Dunn & Co. ? 

Metal bins for Port Dundas station.—Estler Bros. (£168). 


Gloucester.—The T.C. has accepted the following tenders . 


for tramway supplies for a year :— 


John Brown & Co., Ltd., Sheffield.—Car wheel tires. . 
National Rail and Tramways Co., Ltd., Liverpool.—Brake blocks. 
8. J. Vinson & Co., Gloucester.—Round and square mild steel. 


London.—WestminstER.—The City Council received the 
following tenders for providing and fixing eight 400-c.P, metallic- 
filament lamps in the 1st class swimming bath in Great Smith Street, 
~ place of the existing arc lamps, which are in a defective condi- 

on :— : 


Leo. Sunderland &Co, .. 59 
Coleby & Co. .. a 45 oo. 
Speedy Eynon & Co... 


Drake & Gorham. . (accepted) 82 
SourHwaBK.—The B.C. has accepted the tender of the St. Pancras 
Iron Works Oo., Ltd., for the supply of 100 ft. of floor lights at 
3s. 11d. per foot ‘super, for extending the present switchboard 
gallery at the generating station. 


Pretoria.—The Town Council has accepted the tender of 
Messrs. Jowett, Naylor & Williams, at £38,016 (the lowest), for 
trackwork and sundry works, in connection with the new electric 
tramway system. 


Sheffield.—The T.C. has accepted the tender of Ferranti, 
Ltd., at £274, for the supply of 32 oil-break switches, time-limit 
overload relays, current transformers, &., to replace the existing 
fuses on the switchboard at the Sheaf Street Station. The general 
manager is to fix the oil-break switches and other apparatus, at £277. 
The tender of the British Insulated and Helsby Cables, Ltd., for six 
miles figure-8 copper trolley wire for the Tramway Department 
has been accepted, 


Southampton.—The T.C. has placed an order with the 
Lagonda Manufacturing Co. for a Weinland boiler tube cleaner for 
the electricity undertaking, at £45; and has accepted the tender of 
Messrs. A. Ransome & Co., Ltd., at £32 fora vertical spindle mould- 
ing machine for the tramway undertaking; and an order is to be 
pleced with Messrs, Dick, Kerr & Co., for six car equipments, at 
£240 per car. 


Winton.—The contract for electric lighting and supply 
of fittings for the Eccles new Council school at Beech Street, 
Sarg has been secured by the Globe Electrical Co., of Man- 

ester. 


FORTHCOMING EVENTS. 


.—Friday, January 2Ilst. At5p.m. At the Imperial College of 
Science, South Kensington,8.W. Paperson “ The Polarisation of Dielectrics 
in a Steady Field of Force,” by Prof. W. M. Thornton; and “The Use of 
Mutual Inductometers,” by Mr. A. Campbell. 


Institution of Mechanical Engineers.— Friday, January 2ist. At8p.m. Paper on 
“Ninth Report to the Alloys Research Committee: on the Properties of 
some Alloys of Copper, Aluminium and Manganese,” by Dr. W. Rosenhain 
and Mr. F. C. A. H. Lantsberry, 

Institute Engineering Soolety.—Friday, January 2ist. At 5.45 p.m. 
oe on “Choice of Prime Movers for Power Stations,” by Mr, B. T, 
river. 
‘ 

Institution of Electrical Engineers (Newcastle Section).—Monday, January 24th. 

At 8 p.m, At the Armstrong College, Newcastle. Paper on “'The Safety 
Devices in Coal Cutters,” by Mr. H. J. Fisher. 


~ Institution of Electrical Engineers (Maichester Section).— Tuesday, January 25th. 


At7.30 p.m. At the University, Manchester. Paper on “ Equitable Charges 
for Tramway Supply,” by Mr. H. E. Yerbury, 


Institution of Electrical Engineers (Leeds Section).—Wednesday, January 26th. 
At 7.15 p.m. At the University, Sheffield. Paper on “ Equitable Charges 
for Tramway Supply,” by Mr. H. E, Yerbury. 


Institution of Electrical Enginesrs (London).—Thursday, January 27th. At8 p.m. 
At the Institution of Civil Engineers. Paper on ‘Equitable Charges for 
Tramway Supply,” by Mr. H. E. Yerbury. ; 

Institution of Civil Engineers.—Friday, January 28th. At 8 p.m. Students’ 
meeting. Cnokure on “Some Uses of Mechanical Power in Engineering 
Construction,” by Mr. H. F. Donaldson. 


Ilford Tramway Appointment.—Ilford U.D.C. has 
received 79 applications for the post of tramways manager. ,The 
appointment will be made on January 24th. : 


oases 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


Tux following orders are issued :— 
Commanding Officer—Cot. R. E. B, Crompron, C.B, 
Monday, January 24th.—* A’ Company, Technical drill, 7 to 9,80 p.m, 
Tuesday, January 25th.—"' BB" Company. Technical drill, 7 to 9.30 p.m, 
Wednesday, January 26th.—Gymnasium, 6.80 to 9.80 p.m. 
Thursday, January 27th.—*C” Company. Technical drill, 7 to 9.80 p.m. 
Friday, January 28th.—*D’’ Company. Technical drill, 7 to 8.30 p.m,; 
infantry drill, 8.45 to 9.45 p.m. ; 
Saturday, January 29th.—‘B” Company. Week-end run at Coalhouse, 
Parade at Fenchurch Street Station 3.15 p.m. 


(Signed) P. H. Campsett, Capt. R.E. and Adjutant, 
For B.E., L.D. 
: 


NOTES. 


Annual Dinner of Mr. Wordingham’s Staff.—The 
first annual dianer of the London and Overseeing Staff of the 
Superintending Electrical Engineer’s Branch of the Admiralty took 

lace at the Holborn Restaurant on Saturday, January 15th, when Mr, 

. H. Wordingham, M.1.C.E., &c., superintending electrical engineer, 
presided. There was a large attendance, and a most enjoyable 
evening was spent. In proposing the chairman’s health, Mr, Edge, 
in a few well-chosen remarks, alluded to the great advances that 
had been made in the electrical equipment of H.M. ships, &., 
since the advent of the chairman, whom he was pleased to see 
presiding that.evening. The toast was received with acclamation 
and drunk with musical honours. The chairman, in his reply, 
spoke in eloquent terms of the zeal and ability displayed by the 
whole of his staff, and paid a high tribute to the character and work 
of the overseers. Mr, Green proposed the toast of the Overseers, 
in a humorous speech, and Mr. Broomfield responded. The vocal 
and instrumental programme was carried out entirely by members of 
the staff. The committee for the arrangements were Messrs. Broom- 
field, Edge, Rogers and Tizzard. 


“Phe Steady Job.”—By “ Binnacle.” 


The giddy rush of '‘ mediocs” to find a steady job 
Can never mend this country’s lax condition, 

Our safety rests with supermen who rise above the mob, 
And show us how to cultivate ambition. \ 


What matters if the ineffetes be trampled under foot 
By hustlers in their meteoric flight, 

So long as evolution follows giving men the boof, 
Who act upon our progress as a blight. 


E’en marriage in the fature will scarcely merit thought 
Excepting as a minor ayocation, 

And the raising of a family by those who do get caught, 
Will surely lead to speedy ruination. 


“The man who leaves this world of sia no better for his stay, 
Can never hope to linger on the list, 
As supermen will struggle for his job and for his pay 
Because he holds no warrant to exist. 


In course of time the steady ones will vanish from our ken, 
The sweatera being left to run the show, % 

And every works and office will be filled by supermen 
Wao fear to tackle nothing they don’t know. 

“ Survival of the fittest ” will rule the frenzied throng, 
And uncertainty of tenure goad the mob, - 

Of harpies who have banished every thought of right or wrong, 
To fight for every temporary job. 


Tramway Staff Dance.—The staff of the Dundee and 
Broughty Ferry Tramway Co. held their annual social and dance 
last week. Mr. D. Fisher, the manager, presided. 


A Middlesbrough Rolling Mill Equipment.— — 


An electrically-operated- 28-in. cogging mill equipment recently 
installed by Messrs. Dorman, Long & Co., Britannia Works, has 
folly justified their courage and enterprise in being one of the 
first to realise the advantages of the electrical operation of this 
class of machinery. The mill is a 28-in. cogging mill, and on 
November 26th last during a night shift of 12 hours it cogged 
92 ingots 14 in. x 12 in, down to both 6 in. and 5 in. billets 8 
required, in 4 hours 41 min. actual cogging time, the total weight 
cogged being 105 tons. The mill, which was built by Taylor & Farley, 
of West Bromwich, and the electtical equipment, which was 
designed and built by the British Thomson-Houston Co., of 
Rugby, gave no indication that they were then near their limits. The 
output for which the mill and equipment were originally designed 
was15 tons per hour, with a possibility of dealing with 22} tons 
per hour for two hours continuously if required. It will be noted 
that during the shift referred to, the output of the mill was 
22 tons per hour for 4} hours continuously. In this mill an ingot 
of from 22 to 25 cwt.,14in. x 12in., can be cogged down toa 
5-in. billet in 2} minutes. _We understand that this is the fastest 
cogging plant in the North. It reflects great credit, not only on the 
users for the manner in which the mill is operated to obtain these 


results, but on the designers and builders of the mill and its - 


equipment. 
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Institution and Lecture oF 
q ExzorricaL Enarnzers.—A meeting of the South Wales 
Section of the\Institution was held at Cardiff, January 8th. Owing 
to the unavoidable absence of the President, Mr. Sydaey F’. Walker, 
through a railway accident, the chair wastaken by Mr. G. L. Stone. 
The mecting was well attended, not only by electrical engineers 
stationed at collieries, but also by colliery managers and other 
engineers connected with mining in general. A General Parposes 
Commitiee was appointed, representing each district throughout 
the whole of South Wales. The membership is gradually creeping 
up, and the secretary, Mr. E. Ivor Davies, 96, Great Western Street, 
Moss Side, Manchester, will be pleased to answer any inquiries 
sent to him at the above address. 

The next meeting will be held at the Park Hotel, Cardiff, on 
January 29th, when the paper written by the President, Mr. W. 
Maurice, will be discussed. ‘ 

Royat Instrrution.—The series of Ohristmas lectures at the Royal 

Institution by Mr. W. Duddell, which concluded on the 8th inst., 
proved exceedingly popular. That the lectures were interesting 
and instructive goes without saying, in view of the personality of 
the lecturer; the especially noteworthy feature of this series, how- 
ever, has been the interest evinced by the Press, As the lectures 
traversed practically the whole field of electrical science, we trust 
that the result will be an elevation of the standard of scientific 
accuracy observed in the pages of the lay Press, 
ASSOCIATION OF January 12th Mr. 
T, W. Aldwiockle, F.R.I.B.A., read a paper on the warming and 
ventilation of public buildings and factories—a subject on which 
little reliable information is available, in spite of its great 
importance. 

InstITUTION OF MegcHanicaL the 7th inst., 
Prof. W. R. Eckart, of Leland Stanford Junior University, Oali- 
fornia, read a paper on the application of the Pitot tube to the 
testing of impulse water-wheels. His conclusions are that the use 
of the Pitot tube and a contraction-gauge for the determination of 
the discharge from large nozzles under high heads is both practicable 
and accurate, while the apparatus is inexpensive and portable. 
Amongst other results cited, the efficiency of a nozzle delivering a 
jet with a cross-section of 0°253 sq. ft., and working under a pres- 
sure of 350°5 lb. per sq. in., was found to be 98°6 percent. The 
maximum velocity of the jet was 229°9 ft. per second, and the dis- 
charge was 3,586 lb. per second. Of the power in the jet, 29'2 per 
cent, was lost in bucket friction and eddies, 1°9 in the residual 
velocity of discharge, 2°8 in friction and windage of generator and 
wheels, 1°2 ingenerator iron and armature, and 64°1 per cent. was 
delivered to the switchboard, the remaining 0'8 per cent. being 
ascribed to other hydraulic losses, 

At the Welcome Hall, Fore Street, Devonport, on the 14th inst., 
under the auspices of the Devonport Dockyard Electrical Fitters’ 
Association, Mr. Z. H. Kingdon, electrical engineer of the Yard, 
gave a lecture on “Electric Transmission of Power.” Mr. W. 
Maker presided over a good attendance, and an interesting lecture, 
illustrated with lantern slides, was given. 


Stolen Telephone Wires. — At Salford recently, 
before the Stipendiary Magistrate, Robert Martin, Harold 
Dodd and John E. Bradshaw were charged, the two former 
with stealing telephone wire, the property of the National Tele- 
phone Co., and Bradshaw with receiving 69 lb., knowing it to have 
been stolen. Mr. Newman, who prosecuted, stated that for some 
time great lengths of wire had been stripped from the company’s 
standards. Dodd pleaded guilty; but, on behalf of Bradshaw, 
Mr. Holmes contended that the wire was purchased in the 
ordinary course of business. It was stated that a charge of 
doing malicious damage to the telegraph wires wonld also be pre- 
ferred against Martinand Dodd. All the prisoners were committed 
for trial at the sessions. Mr. A. R. Kempster, licensed broker, of 
Lower Broughton, was then fined 21s. and costs for failing to enter 
in his book the description and price of 58 lb. of the wire that he 
purchased from Bradshaw. 


Parliamentary.—Sranpixa Orpers.—The following 
Bills have passed the Examiners to the House of Commons :—Baker 
Street and Waterloo Railway, Charing Oross, Huston and Hamp- 
stead Railway, Lancashire Electric Amalgamation, Havant Gas 
and Electricity, Yorkshire Electric Power, Bishops Stortford, 
Harlow and Epping Gas and Electricity, Metropolitan Railway, 
Wimbledon and Sutton Railway, Cavehill and Whitewell Tramways, 
Central Argentine Railway, and Devonport and District Tramways, 
and have been ordered for first reading. 


Are Ions Visible ?—Nature quotes an article in the 
Physikalische Zeitschrift for December 15th, 1909, by Dr. J. J. 
mogow, of the University of Kiev, on the application of the 
ultramicroscope to the study of the phenomena of electrolysis. He 
finds that when an electrolyte is examined under the ultra- 
pe, at the moment the current is switched on there appear 
in the field of view a number of bright points of light which travel 
towards the electrodes with velocities of the same order of 
Magnitude as have been found for the ions. The path may be 
deviated by means of a magnet. When a point reaches an electrode 
it appears to attach itself and take a crystalline form. None of 
ges is observed in the case of a non-electrolyte, and 
the author considers he has proved beyond the possibility of doubt 
that the ultramicroscope provides a powerful means of studying 
directly the motions of the ions in electrolysis, 


Seeing by Wire.—The Daily Mail is still preoccupied 
With television, On Thursday last, dismissing previous inventions 
M ingenious but frightfully costly, our contemporary declared that 


a new invention of MM. Rignoux and Fournier had made the trans- 
mission of images by wire a “ practical possibility.” Previous 
inventions required 4,000 or 5,000 wires; the new invention does 
it with one! 

From the deecription given of the apparatus, it is clear that the 
invention is in the stage of hypothesis. As will, of course, be 


obvious, it involves the transmission of separate impulses at the 


rate of 10,000 or 20,000 a second over the single wire, and the 
synchronisation of the transmitting and receiving apparatus to an 
almost inconceivable degree of precision. 

It will be time enough to believe im this “ practical possibility ” 
when we see it. P 


Tungsten Lamp Tests.—The Westminster Electrical 
Testing Laboratory has just completed a series of life tests on 15 of 
the principal makes of tungsten-filament lamps, the results of 
which will be supplied to subscribers only, Four lamps of each 
make were tested at 200 volts and 32 o.P. 


Elektron.—This is the name given to a new magnesium- 
aluminium alloy having a specific gravity of 1°75 to 2, whilst that 
of aluminium is 2°7 to 3. The alloy is silver-white, can be cast, 
wrought and polished, and has a tensile strength of 114 tons per 
sq. in. cast, 22 tons wrought and drawn. It is expected to be very 
useful in the construction of rigid airships, and for other purposes 


' requiring extreme lightness combined with great strength, as, for 


instance, electrical instruments, 


The Census of Production.—In the Blue Book that 
has been issued this week, summarising the results of the returns 


received under the Census of Production Act, 1906, the following - 


figures appear relating to the output of engineering factories, 
including electrical engineering:— — 
(a) Gross output (selling value) ... se 
(5) Materials used (cost) ... 
(c) Work given out. Amount paid to other 
(d) Net output. Excess of (a) over (b) and (c)... 49,425,000 
(e) Persons employed, total 455,561 
(7) Net output per person employ: nee Na , £108 
It is stated that the value of the finished products of the, 
engineering industry manufactured in 1907 was— 


£101,599,000 
48,323,000 


General engineering... ah . £76,238,000 
Electrical engineering hes 13,782,000 
3 £90,020,000 


“ Statistician,” analysing and commenting upon the returns in 
the Westminster Gazette, says:—' The imports of steam engines, we 
learn, are insignificant. The value of the imports of machinery 
other than electrical is about 9 per cent. only of the value of the 
total production of the United Kingdom; that of electrical 
machinery scarcely 14 per cent ; of electrical goods and apparatus 
but 26 per cent.; of telephone and telegraph cables only 12 per 
cent,; and, in still diminishing quantity and value, of electrical 
wires and cables just 5 percent. On the other hand, the output of 
our engineering factories in 1907 showed an increase in value, over 
that of 1906, of about 10 per cent.” : 


Electric Light for Bakers’ Ovens.—A correspondent 
asks for any information regarding a suitable device for the lighting 
of a baker’s oven by electricity. Glow lamps and flexible fail 
through the heat ; the lamp bursts, and the insulation of the leads 
is ruined. The light must be placed inside the oven, and there 
— for at least ten minutes, The system of supply is 250 
volts 


Cinematograph Regulations.—The new Regulations 
for securing safety at cinematograph exhibitions, which came into 
force on January 1st, include clauses relating to the use of electric 
light, as follows :— 

5. Where electric light is reasonably available for use in the 
building, no other illuminant shall be used for the purpose of the 
exhibition. In any case no illuminant other than electric light or 
limelight shall be used for such purpose, ’ : 

6. Electric Light. 

(a) Within the enclosure (surrounding the a tus) the in- 
sulating material of all electric cables, including “leads” to lamps 
in the enclosure, shall be covered with fire-resisting material. 

- (b) There shall be no coils of slack electric cable within 
enclosure. The “‘leads” to the apparatus shall be kept well apart 
both within and without the enclosure, and so run that the course 
of each may be readily traced. 


-(c) No current at a higher pressure than 110-volts shall be used 


within the enclosure. 

(d) The cables for the cinematograph apparatus shall be taken 
as a separate circuit from the source of supply, and there shall be 
efficient switches and fuses inserted at the point where the supply 
is taken, and in addition, an efficient double-pole switch shall be 
fitted in the cinematograph lamp circuit inside the enclosure. 

(¢) Resistance frames shall be constructed entirely of fire- 
resisting material, and they shall, if reasonably practicable, be 
placed in a room apart from that used for the exhibition. If 
accessible to the public, they shall be protected by a wire 
or other efficient means. With the exception of a small resist- 
ance for purposes, they shall be placed outside the 
enclosure. 

12. The general lighting of the auditorium and exits shall not be 

use 2 (¢ necessary pipes cal 
shall enter the through iently bushed openings. 
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Electrical Football League.—This competition, which 
is confined to clubs associated with electrical supply and manu- 
facturing companies in the London district, has now reached an 
interesting stage, and the table below, corrected up to the 17th 
inet., shows the positions of the various teams. The hon. secretary 
of the League, Mr. H. W. Roberte, of 71, Queen Victoria Street, 
E.C., will be pleased to hear from any club wishing to compete 
next season :— 


Goals. 

Piayed. Won. Lost. Drawn, For. Agst, Pts, 
Metropolitan Electric .. 4 4 - —- 5 6 8 
City of London Eiectric 2 2 - - 8 
St. James’ Electric .. 5 2 8 19 6* 
County of London Electric .. 38 1 2 _ 8 14 2 
Robertson & Osram Blectric.. 2 2 4 8 
General Electric,. = 2 1 8 


+ Points awarded in match arranged against County of London. . 
* Points awarded in match arranged against General Electric; also match 
against Robertson & Osram, in dispute. ¢ 


Appointments Vacant.—A working engineer is re- 


Holborn, London, W.0. As previously, he is specialising in elec. 
trically-driven machinery and cement works, and it has been 
arranged that he shall act for his late partners in electrical matters, 
Mr. Coles is also specialising in the selection of sites and equip. 
a of works for foreign firms intending to manufacture in this 
country. 

The Western Electric Co, Ltd, bas been incorporated to carry 
on, as from December Ist, 1909, the business of the Western 
Electric Oo, ia the United Kingdom. Mr G. E. Pincren bas been 
appointed managing director of the new company, and Mr. J. 8, 
Kinaspuay, whose approaching retirement bas been generally 
known for some time, will continue until the end of February in an 
advisory capacity and to facilitate the transfer of the busicess. 

Mg. T. E. Mort, who has held the position of chief clerk to the 
Bridlington Corporation Electricity Department for over five 
yeara, is shortly leaving the service of the Department, having’ 
bsen unaninously appointed by the Councii to a superior position 
in the Waterworks Department. Mr. Mott was selected out of 158 
applicants for his new appointment. 


io quired to take charge of the electrical plant and other machinery : te 

‘eg at the Walthamstow U.D.C.’s sanatorium (42s). Assistant engineer Obituary.—Mer. G. W. Kine.—The death is an- 
= for the Middleton Corporation Electricity Department (£100). nounced from Glasgow of Mr. Geo. Wm. King, late manager of the —. 
if _ Bee our advertisement pages. Wrexham Tramway Co. He was.45 years of age. At the time of o> 
a. : : bis death Mr. King had charge of the Greenock and -Port Glasgow i ai 
Tramways. He managed the Wrexham Tramways from the opening 

= until May, 1906. 
ar 


PERSONAL COLUMN. 


The Editors invites electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExecraicaL REVIEW posted as to their movements, 


Central Station Officials —The Wakefield T.C. has 
appointed Mr. B. T. Hawstns, charge engineer, as station super- 
intendent, at asalary of £140 p:rannum; Mg. Gzo. Varny, mains 
superintendent, as mains engineer, at a salary of £140 per annum; 
and Mr. 8. W. Garsipz, as commercial engineer. 

. Mr. E. J. Fossett, chief clerk of the Croydon Electricity 
Department, bas resigned. A successor is to be appointed at a 
commencicg salary of £180, rising to £230. ’ 

The first annual dinner of the combined staffs of the Dartmou‘h 
and Newton Abbot Electricity Works took place at the “ Dolpbin 
Restaurant,” Newton Abbot, on Thursday, 18th inst. In the 
unavoidable absence of Mr. G. E. Smith, the engineer and manager, 
the chair was taken by Mp. A. C. Evans, and after the repast the 
evening was spent in harmony. Songs, &c., were given by the 
members of both staffs, and during the proceedings a canteen of 
cutlery and plate was presented to the chairman by Mr. H.C. 

' Babb, on behalf of the combined staffs, on the occasion of his 
approaching marriage. Mr. Evans suitably responded. 

The Leek U.D.C. has appointed Mz. W. B. Cutxp, of Worcester, 
as assistant electrical engineer, at a salary of £100 per annum. 

The directors of the County of London Electric Supply Co., Ltd, 
have made the following appointments:—Mr. Bacon, who has 
been 13 years in the company’s service, has been promoted from 
resident engineer at City Road station, to be superintending 
engineer over the company’s stations; Mz. W. G. Harpy, promoted 
from first assistant engineer to be resident engineer, and Mr. L. 
Rosgveake from engineer-in-charge to first assistant engineer at 
City Road station; Mr. H. B. JouNson, promoted from first 
assistant engineer, to be resident engineer, and Mr. F. C, SmuLEns 
from engineer-in-charge to first assistant engineer at Wandsworth 
station. 

Tramway Officials.—The Bournemouth T.C. has 
appointed Mr. H. Hapriey, rolling stock superintendent to the 
Birmingham and Midland Tramways Co., rolling stock superin- 
tendent at a salary of £156 per annum, rising to £176 in a year. 

' The Tramways Committee of Sheffield Town Council has decided 
in favour of the salary of Mz. H. E, Ymssury, chief electrical 
engineer, being increased from £450 to £500 per annum from the 
1st inst. 

General.—Oar Cape Town Correspondent writes :— 


“ Paor. Payne, of the South African College, has been appointed 
to the Chair of Engineering at the Melbourne University. This 


appointment will mean a distinct loss to the Cape Society of Civil - 


Engineers, Prof. Payne has been for years past an enthusiastic 
and energetic member.of the Society, and has filled the office of 
hon. treasurer, besides discharging the duties of secretary. At the 
annual meeting recently held .he was elected president for 1910, 
and was hoping during his year of office to further the movement 
for extendivg the Society’s sphere of operations under its new title 

of the South African Society of Civil Eagineers.” . 

. Mr. Horace Boor, consulting engineer, of Westminster, left 
England on the 18th inst. to make reports for various companies 
abroad. He expects to be away until April; in the meantime, his 
representative will be Mr. R. V. Wane, the resident engineer of 
the Chichester Electric Light and Power Co., Ltd. 


Mr. T. A. Nunwicx has removed to 32, Prince’s Chambers, | 
His telephone number remains 


John Dalton Street, Manchester. 
No.. 7,280. Central. He represents Messrs. Dorman & Smith, 
Messrs. O. J. Thursfield & Co., the Oliver Arc Lamp, Ltd., and the 
Standard Cable Co., Lta. 

Ma. WJ. late of. M-asrs, Maxted, Knott and 
Coles, consulting engineers, of Hull; has commenced.business as a 
consulting engineer at 231-232, Birkbsck Bank Ohambers, High 


NEW COMPANIES REGISTERED. 


C. F, Casella & ‘Co., Ltd. (106,869).—T his company was 
registered on January 6th, with a capital of £10,000in £1 shares, to acquire the 
busiaoess carried on by OC, F. Casella in London as C. F. Casella & Co., and 
tocarry on the business of mechanical and electrical engl sand f 
turers, opticians, agents, printers, vendors of scientific instruments and 
apparatus, books, charts and medical and ‘gfe ers appliances, &c. The 
subscribers (wi:h one share each) are:—C. F. Casella, 11, Rochester Row, 
Westminster, scientific instrument maker; R. Miall, 11, Rochester Row, 
Westmiaster, scientific instrument maker; 8. Miali, 116, Fore Street, E.C,, 
solicitor. Private company. The number of-direotors is not to be less than 
three or more than eight: the first are C. F. Casalla, L. M. Casella, kK. Miall, 
8. Miall, and Capt. M. H. P. R. Sankey. (HKemuneration, except C, F, 
Caseila and R. Miall) £20 each por annum, Registered office, 11-15, Rochester 
Row, Westminster. 


G. Pearson & Sons, Ltd. (196 958).—This ~company was 
registered on January 8th, with a capital of £2,000 in £1 shares, to take over the 
business of manufacturers of electrical aceumulators and leather renovators 
carried on by G. Pearson, G. R. Pearson L. R. Pearson and O. R. Pearson at 
154, Abbott Road, Poplar, as “‘ Pearson’s.” The subscribers (with one share each) 
are: —G. Pearson, 154, Abbott Road, Poplar, E., manufaciurer; G. R. Pearson,. 
154, Abbott Road, Poplar, B., manufacturer; L.R. Pearson, 154, Abbott Road, 
Poplar, E...manufacturer ; O. R. Pearson, 154, Abbott Road, Poplar, E., manu- 
faccurer; N. Pearson, 154, Abbott Road, Pop'ar, B., manufacturer; Mrs. J, 
Pearson, 21, Westcliff Parade, Westcliff-on-sea. Private company. The number 
of directors is not to be less than three or more than five;. the first are G. 
Pearson, G, R. Peason, L. R. Pearson, O. R. Pearsonand N. R. Pearson; quali- 
fication, £50; remuneration as fixed by the company. Registered by Jordanand 
Sons, Ltd., 116-7, Chancery Lane, W.C. 


Tramways, Light and Power Co., Ltd. (106,915).—Tbis com- 
pany was registered on January 11th, with a capital of £10 ia £1 shares, to 
carry on the business of electricians, engineers, suppliers of eleciricity for 
light, heat, motive power or otherwise, manufacturers of and dealers in plant 
aod apparatus, &o. The subscribers (with one share each) are :—BH. T. Church, 
89, Becherington Road, Clapham, clerk; J. A. Fuller, 110, Sirdar Road, Wood 
Green, N., clerk; J. H. Chapman, 28, Albacore Crescent, Lewisham, 8.5, 
clerk; E. 8. Harper, 19, Chevening Road, Kensal Rise, N.W., clerk; A. W, 
Lawson, 14, Rosebery. Gardens, Crouch End, N., ancrownyy | F. Snow, 20, 
Exeter Road, Cedars Avenue, Walthamstow, clerk; 8: H. Penwarden, 7%, 
Comely Bank Road, Walthamstow, clerk. Table ‘*A” mainly -applies. The 
company will be dissolved if all the shares are not taken up by February 10th, 
1910. Kegistered by Ashurst, Morris, Crisp & Co., 17, Throgmorton Avenue, B,C 


Retd Brothers Engineers, Ltd. (106,918).—This company 
was registered on January 18th, with a capital of £30,000 in £1 shares, to adopt, 
an agreement with J. Reid and H. J. Reid, and to carry on the business of elec- 
trical, telegraph and telephonic engineers, manufacturers of cash carrier 
systems, pneumatic tubes, &c. The subscribers (with one share each) are:— 
J. Reid, 26, Chesterfield Gardens, Finchley, englneer ; E. J. Reid, Stanthorpe, 
Bexley Heath, engineer. Private company. The number of directors is not to 
be less than two or more than fivé; the first are J. Reid and B. J. Reid (both 
permanent); qualification, £100; remuneration of first directors, £500 per 
annum ; of other directors as fixed by the company. Registered office, 12, 
Wharf Road, City Road, London. 


Western Electric Co., Ltd. (106,921).—This company was 
registered on January 10th, with a capital of £500,000 in £5 shares, to acquire 
the business and undertaking carried on in the United Kingdom by the Westerm 
Electric Co., of Chicago, Illinois; U.8.A., and to carry on in the Uni 
Kingdom or elsewhere, the business of dealers in telephones, telephonic, 
telegraphic, and electric lighting apparatus, instruments and machinery, elec 
trical cables, wires, and goods, electricians, &c. The subscribers (with one 
share each) are R. Welles, Norfolk House, Victoria Embankment}, W.C., 
manufacturer; G. H. Pingree, Norfolk House, Victoris Embankment, W.C. , 
manufacturer. Privatecompany. The ber.of directors is not to be less 
than three or more than seven ; the first are F. R. Welles, G. E, Pingree and 
A. Williamson; qualification, one sharé, Registered by Bristows, Cooke and 
Carpmael, 1, Copthali Buildings, E.C, 


“Ebro Light and Power Construction Co., Ltd. (1( 6,973). 
is company was registered on January 13th, with a capital of £100,000 1 


shares, to carry on the business of electricians, engineers, promotera 
workers of tramways, railways, electric, hydraulic and other works, <c., 
adopt an agreement with A. Parrish. The subscribers (with one share each) 
are :—O. Maskell, 1, Queen Victoria Street, B.C., F.C.A,; W. RB. Euton, 1, Queen 
Victoria. Street, E.C., F.C.L8,. Private company. The first. directors (t0 
number not less than three or more than five) are to be appointed by 
subscribers ; remuneration, £500 each per annum. by Slaughter 
and May, 18, Austia Friars, E.C, 


Bradford Electrical Co., Ltd. (106,919).—This company was 
registered on January 12th, with a capital of £1,000 in £1 shares, to carry om 
the: business: of electricians, engineers, workers of electricity, motive power 
and light, &c. The subscribers (with one share each) dre:—J. Garnett, Hazel 
Bank, Daisy Hill, Bradford, milliner; W. A. Burrows, Croyland, Staveley 
Shipley, cardboard box maker. Private company. The. first directors, ste 
A: Whitebead aud J. Garnett; qualification £5, Registered office, 56, Man 
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Peel-Conner Telephone Works, Ltd. (106,673).—This com- 
was registered on mber 24th, with a capital of £124,000 in 120,000 
preference shares of £1 each, and 80,000 ordinary shares of 1s. ; to — 
an agreement (1) with the General Electric Co., Ltd., of 71, Queen Victo 
Street, H.C.; and (2) with M. 8. Conner, to take over the business of manu- 
facturers of and dealers in electric machinery and appliances, and especially 
telephoues, telephonic apparatus, wires, cables, &c., formerly carried on by the 
gaid General Blectric Co., Ltd., at Peel Works, Adelphi; Salford, to construct 
or Jease telephone installations and apparatus and other electrical systems in 
any part of the world. The subscribers are:—G. Byng, 71, Queen Victoria 
Street, E.C., manufacturer, 500 shares; H, Hirst, 71, Queen Victoria Street, 
E.C., ciectrical engineer, 500 shares; M. 8. Conner, Peel Works, Adelphi, 
Salford, electrical engineer, 500 shares; J. Fraser, 81, Copthall Avenue, E.C., 
chartered accountant, 500 shares ; EK. G. Byng. 71, Queen Victoria Street, E.C., 
manufacturer, 500 shares; P. P. Kipping, 71, Queen Victoria Street, B.C., 
manufacturer, 500 shares; F, Samuelson, 4-6, Queen Victoria Street, E.C., 
solicitor, 10 shares. Minimum cash subscription half the shares offered to the 
ublic. Purchase consideration, £3,400 in ordinaryshares. The number of, 
Tirectors is not to be less than three or more than nine; the first are G, Byng, 
H. Hirst and M. 8. Conner; qualification, 500 shares; remuneration (except 
managing director, if any) as fixed by the company; secretary, P. P. Kipping. 
Registered office, 81, Copthall Avenue, H.C, 


G. Weston & Sons, Ltd. (106,631).—This company was regis- 
tered on December. 23rd with a capital of £5,000 in £1 shares (8,000 preference), 
to adopt an agreement between G. Weston; A. P. Stone and H. Hill, for the 

uisition of the business earried on at 153, Fenchurch Street, E.C., Sheen, 
and Finchley, by the said G. Weston and A. P. Stone, and to carry on the 
business of electric light contractors, electrical engineers, gas light or heating 
contractors, ventilating engineers, dc. The subscribers (with one share each) 
ate :—G. Weston, 153, Fenchurch Street, E.C., electrical engineer; A. P. Stone, 
153, Fenchurch Street, E.C., electrical engineer. Private company. The 
number of directors is not to be less than two or more than three ; the first are 
G: Weston and A. P, Stone; qualification, £200; remuneration, £100 per 
annum, divisible. Registered office, 158, Fenchurch Street, B.C. 


George H. Scholes & Co., Ltd. (106,845) —This company was 
registered on January 5th, with a capital of £8,000 in £1 shares (5,000 
preference), to take over the business of an electrical and mechanical engineer, 
carried on by G. H. Scholes, at Blantyre Street,Chester Road, Manchester, as 
“George H. Scholes & Co.” The subscribers (with one share each) are :—G. H. 
Scholes, A.M.I.H.E., 24, Kingston Road, Didsbury, (Manchester; Mrs. L. C. 
Scholes, 24, Kingston Road, Didsbury, Manchester. Private company. G. H. 
Scholes is permanent governing director, subject to holding 1,000 of the ordinary 
shares allotted to him under purchase agreement, with £300 per annum. 
Registered office, 27, Blantyre Street, Chester Road, Manchester. 


London Electric Treatment Institute, Ltd. (106,454).—This 
company was registered on January 5th, with a capital of £5,000 in £1 shares, 
to take over the business of an electric light cure and Blectro-Therapeutic 
Institute carried on by A. F'. Lambert, at 48 and 44, New Bond Street, W. The 
subscribers (with one share each) are:—A. W. Lambert, Thorneycroft, 
Richmond, engineer; A. F, Lambert, 48-44, New Bond Street, W., electrician, 
Private company. A. F. Lambert is sole permanent managing director, 
const to nae 250 shares. Registered by Geo. J. Dowse & Co., 68, Moor- 
ga eet, EC. 


Sheffield Electric Power Co. Ltd. (106,880).—This com- 
pany was registered on January 6th, with a capital of £2,000 in £1 shares, to 
acquire the business relating to the hire of electric motors carried on by 
W. E. Burnand, and to carry on the same and the business of mechanical, 
electrical, and gas engineers, manufacturers of and dealers in electrical and 
mechanical appliances and devices, &c. The subscribers (with one share 
each) are:—W,. E, Burnand, Dale View, Prospect Road, Totley Rise, Sheffield, 
electrical engineer ; Mrs. E. Burnand, age Denmark Road, Churchtown, 
Southport. Private company; W. HK. Burnand is managing director. 
Registered office, Chippinghouse Works, Lowfields, Sheffield. 


OFFICIAL RETURNS OF ELECTRICAL 
COMFANIES. 


Electrelle, Ltd. (96,851).—Debenture dated Dacember 8th, 1909, 
to secure £1,500, charged on the company’s undertaking and property, present 
al ome including uncalled capital. Holder: F, Cox, 14, Hereford Road, 

uth port, 


Keighley Electrical Engineering Co., Ltd. (44,893).— 

Debenture dated December 16th, 1909, to secure £5,000, charged on the com- 

y’s general assets. Holders: Sir James Smith, Edgbaston Hall, near 
ingham ; and G. H. Claughton, The Priory, Dudley, Worcs. 


W. G. Cannon & Sons, Ltd. (87,796).—A memorandum of satis- 
faction in fullon November 5th and December 30th, 1909, of first and second 
mortgage debentures dated June 13th, 1906, and June 16th, 1908, securing £1,578 
and £240 respectively, has been filed. 


Cross and Cross, Ltd. (105,754).— Particulars of £1,000 deben- 
tures created December 11th, 1909, filed pursuant to Sec. 93 (8) of the Companies’ 
(Consolidation) Act, 1908, the amount of the present issue being £600. Propert: 
charged: The com aps bars yyy and property, present and future, includ- 

‘o trustees. 


Minehead Electric Supply Co., Ltd. (74,382).—Particulars of 

£5,000 debenture stock created by resolutions of November 29th and December 

st, 1909, and secured by trust deed dated December 22nd. 1909, filed pursuant 

to Sec. 93 (3) of the Companies’ (Consolidation) Act, 1908, the whole amount 

now issued. Property charged: Freehold and leasehold land and buildings 

&t Quay Lane, Minehead, and Alcombe, Somerset, and the company’s general 
asgeis. Trustees: T. Joyce and F, Risdtn. 


British Aluminium Co., Ltd. (41,104).—Charge on the com- 
baby’s undertaking and property, present and future, including uncalled capital 
(ifany), dated December 17:h, 1909, (supplemental to indentures of J uly 17th 
and August 20th, 1909), tosecure £25,000. Holders: Sir Julius Wernher, Bt, 
L. Phillips, F, Eckstein and L. Breitmeyer. Alsomortgage of even date, charged 
On the same proneeey (supplemental to above mentioned indentures), to secure 
£25,000. Holders: ‘W. Morrison, H. Morrison and J. A. Morrison. 


Radyr Electric Co., Ltd. (95 997).—Particulara of £1,000 deben- 
created September » 1909, filed pursuant to Sec. 93(3) of the Companies’ 
(Consolidation) Act, 1903,-the amount of the presentissue being £250. Propert 
charged: The company’s undertaking and property, present and future, inolud- 
ing uncalled capital. No trustees. . 


Sunbeam -Lamp Co., Ltd. (25,498).—Particulars of £25,000 . 


debentures created November 25th, 1909, filed pursuant to Sec. 93 (3) of the Com- 
sed (Consolidation) Act, ‘908, the amount of the present issue being £2,500. 
erty charged: The company’s undertaking and property, present and future, 
€xcept uncalled capital. No trustees. 
J memorandum of satisfaction in fullon January 1st,1910, of debentures dated 
emorandum of satisfaction in full on February 15 04, of second " 
tate dated November 27th, 1003, securing not more than 86,000, ues boon 


- ordinary shares had been taken u 


Electrolytic Alkali Co., Ltd. (64,360).—This company’s annual 
return was filed on November 29th, 1909, when 90,965 preferred and 201,904 
(exclusive of 85 preferred and 814 ordinary 
forfeited) out of a nominal capital of £500,000 in 200,000 preferred and 300, 
ordinary shares of £leach. £1 per-share called up on 100,000 preferred and 
127,218 ordinary (including the forfeited shares). £227,000 15s. paid (including 
#11 5s. on the forfeited preferred and £120 10s. on the forfeited ordinary shares). 
£15,000 ordinary shares considered as fully paid. Mortgages and charges: 
£50,000 44 per cent. first mortgage debentures, 


Munster Electric Lighting Co., Ltd. (100,269),.—Issue on 
December Sist of £400 debentures, part of a series of which particulars have 
already been filed. : 


T. W. Broadbent, Ltd. (95,420).—This company’s annual return, - 
made up to September 8rd, 1908, was filed on January 11th, 1910, The entiro 
capital of £5,000 in 440 preference and 660 ordinary snares of £5 each has bee? 
taken up. £5,000 has been received. Mortgages and chargés: Nil. 


Auxiliary Electrical Co., Ltd. (84,453)—This company’s 
annual return was filed on January 8rd, 1910, when the entire capital of £70,000 
in 14,000 shares of £5 each had been taken up. Two guineas each per share 
has been called up and £29,400 has been received. Mortgages and charges: Nil 


Connolly Bros., Ltd. (44,277).—This company’s annual return | 
was filed on December 20th, when 38,942 shares had been taken up out ofa 
nominal capital of £30,000-in £5 shares. £5 per share has been called up on 
2,144 shares and £10,720 has beenreceived. £8,990 is considered as paid on 1,798. 
Mortgages and charges , £32,500. 


Pacific and European Telegraph Co.,Ltd. (36,683).—This 
company’s annual return, made up to November 9th, has been filed. Theentire 
capital of £100,000 in £10 shares has been taken up, £4 per share has been 

ied up and £40,000 has been received. Mortgages and charges: £99,400. 


CITY NOTES. 


_ Direct United States Cable Co., Ltd. 


In their report for the half-year ended December 31st, 1909, the 
directors state that the revenue, after deducting out-payments, 
amounted to £60,338, as compared with £56,335 for the correspond- 
ing period of 1908, showing a difference of £4,003 in favour of the 
half-year under review. The working and other expenses for the 
same period, including income-tax, but exclusive of cost of cable 
maintenance, amounted to £25,290, leaving a balance of £35,048 as 
the net profit, making, with £3 596 brought forward from the previous 
half-year a total of £38,644. For the corresponding period of 1908, 
the working expenses and other payments amounted to £25,357. 
Interim dividends of 4s. per share for the quarter ended September 
30th, 1909 (paid October 26th, 1909), and of 4s. per share forthe quarter 
ended December 3ist, 1909, payable January 31st, 1910, together 
amounting to £24,284 (both free of income-tax), have been declared, 
and after setting aside £7,500 to reserve fund account, the balance 
of £6,660 on the revenue account has been carried forward. The 
reserve fund account has been debited with £4,514 for the cost of 
cable maintenance and £1,500 for cost of land on which the station 
and dwellings stand at Ballinskelligs Station, and after being 
credited with interest on investments, profit on sale of securities, 
and amount set aside from revenue, the balance now amounts to 
£521,698. 


3 Okonite, Ltd.—The directors have declared an interim 
dividend of 8 per cent. per annum (83. per share) for the pabt 
quarter. 


Official Announcements re Companies. — The 
following companies will be struck off the register in three months, 
unless cause is shown to the contrary:—- 


Aberavon District Tramways Syndicate, Ltd. 
Automatic Telephone Co. (1903), Ltd. es 
British Electric Separating Co., Ltd, (registered April 20th, 1904). 
British Seamless Rubber Co., Ltd. 
Engineering Times Co., Ltd. 
Everyday Electricity Publishing Co., Ltd. 
Garcin Renault Electric Cars and Accumulators, Ltd. 
India-Rubber Manufacturing Co., Ltd. 
Sup ly Stores, Ltd. 

orthern Elec 
Reliance Electric Co., Pea 


British Columbia Electric Railway Co., Ltd.— 
Payment is announced, on January 31st, of a dividend at the rate 
of 5 per cent. per annum on the 5 per cent. non-cumulative 
preferred ordinary stock for the half-year ended December 31st, 
together with an additional dividend of 1 per cent. per annum for 
the same period, 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List:— 

Calcutta Electric Supply Corporation.—Further issue of 20,350 5 per cent. 
cumulative preference shares of £5 each, £2 , Nos. 120,001 to 140,350. 

Commercial Cable Co.—F urther issue. of £17,826 sterling 500-year 4 per cent. 
debenture stock, ‘ 

County of London Electric Supply Co,—Further issue of £60,000 44 per cent. 
Supp! ti ,000 ordi f £5 each, fally 
adras Klectric Su Corporation,—60,000 ordinary shares o' each, 
paid, Nos, l to 60,000; fa lieu partly of the 5 per anh construction debenture 

stock now quoted. 


Mexico Tramways o.—The directors have declared 
pa ee ot 14 per cent. for the quarter ended December 31st 
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‘MARKET QUOTATIONS. 


Wednesday, January 19th. 


CHEMICALS, a&c. 
a Acid, Hydrochloric ee ee percwt. ee 
a, Nitric .. ae 22)- 
» Oxalic 28/- 
a , Sulphuric AY 
a Ammoniac, Sal .. 42)- 
a Ammonia, Muriate (crystal) per ton = os 
a ” oe ee ee ” 
a Bleaching powder .. se £5 10 
a Bisulphide of Carbon .. £18 ‘te 
a Ferro-Silicon (50 %) ve £10 10 10/- inc, 
a Copper Sulphate .. oe eo n £19 10/- ine 
a Lead, Nitrate £27 1 
a » White Sugar ee £23 10 
a Methylated Spirit ..  .. +. per gal, 2/6 
a Potassium, Bichromate, in casks per Ib. -. = 
a Potash, Caustic (75/80%) per ton 
a» Chlorate .. .. perlb. 
Perchlorate oe oe oe 
a Potassium, Cyanide ae a 
Sulphate of Magnesia .. .. perton £4 10 “a 
a Sulphur, Sublimed Flowers .. £6 10 
Lump .. “ £5 ee 
a Soda, Caustic (white 70 %) ee £11 ° 
a » Chlorate .. per lb. 
a Crystals os per ton 5 
a ium Bichromate, casks per lb, 8d. ° 
a » Cyanide (basis 100 %) .. n 1d. oe 
METALS, &c. 
b Aluminium Ingots, in ton lots.. perton - £75 he 
Wire, in ton lots .. £112 
b » Sheet, in ton lots .. rs £120 
p Babbitt’s metalingots .. £38 to £145 
c Brass (rolled metal 2"to 12"basis) per lb. 
» (solid drawn) Tad. 
c Wire, basis .. ie 63d. 
c Copper Tubes (brazed) .. a 3 9d. jd, dec. 
» (solid drawn ve 9d. 3d. dec. 
»  Bars(bestselected) .. per ton £15. nip 
e  (@lectrolytic) Bars .. £64 
e ” ” Sheets .. ” £80 es 
H.C. Wire per Ib 83a 
” ee ” ef 
oGerman Silver Wire .. 1/6 
Gutta-percha, fine. . ve 5/6 to 6/6 
Ar India-rubber, Para fine .. ine, 
i Iron Pig (Cleveland warrants) .. per ton 52/- . ine, 
» Wire, galv. No. 8, P.O. qual. £14 
g Lead, English Ingot £14 dec. 
m Manganin Wire No + per lb 6/6, a 
Mercury .. «+ per bot. £9 13 1j- dec. 
d Mica (in original cases) small .. per Ib. 6d. to 1s. Sa 
” ” ” medium ” 2/6 to 4/- on 
large .. ” 4/6 to 8/6 ee 
p Phosphor Bronze, plain castings 
Pp ” » _ Tolled bars & rods ” 1 oe 
Pp p » rolledstrip&sheet  ,, 1/3 
oPlatinum .. oe oe peroz, 120/- variable, 
e Silicium Bronze Wire .. per lb. 94d. 
rSteel Magnet,in bars .. perton « £55 
g Tin, Block (English) oo ee ee £146 to £147 £4 dec. 
n_ , Wire, Nos.1tol6 ..  .. per lb. 1/93 4d. 
p White Anti-friction Metals :— 
“Ibis” brand .. ee per ton £45 to £150 oe 
k Zinc, Sh’t (Vieille Montagnebnd.) ,, £27 10 10/- ine, 
Quotations supplied by— 
a G. Boor & Co. Bolling & Lowe. 
b The British Aluminium Co., Ltd. & Morris by, 
c Thos. Bolton & Ltd. i Richard Johnson & N. , Ltd, 
dF. Wiggins & Sons. m W. T. Glover & Co., 
e Frederick Smith & Co. : a P, le 
f India-Rubber, Gutta-Percha and o Johnson. Matthey & Oc., Ltd 
Telegraph Works Co,, Ltd, p London Phosphor Copper & Bronze 
James & Co., Ltd, 
hh Edward Till & Co, Dennis & Co, 


Victoria Falls Power Co.—The Financial Times 
learns from this company that they will shortly issue £900,000 of 
- debentures, the balance of the authorised amount of £1,700,000, of 
which £800,000 was issued in November, 1908. ‘The issue of any 
further amount was po:tponed until the placing of a further sum 
of £900,000 preference shares was carried — in London. 
This was successtully accomplished last April, an 


some than in this country, and in this particular instance the 


obtaining of documents in Africa and conveyance of them thence : 
to Berlin for inspection by the Berlin Stock Exchange Oommittee — 


have taken a great deal of time. As to the sabscription of the 


issue, we hear from a very good source that there can be hardly . 
any ao ot its success, and that, in fact, it is as good as placed 


. and Telegraph stock is lower. 


it has since . 
been open to the company to make its remaining debenture issue — 
in Berlin as soon as convenient. The preparations necessary fora 
debenture issue in Germany are, we believe, much more trouble- . 


STOCKS AND SHARES. 


Tuesday Afternoon, 


Tue clash of party strife drowns even the clamour of the Stock 
Exchange markets, and the ceaseless wag of political discussion 
obscures even the desire to do business. The Stock Exchange had 
been rampantly enthusiastic over the prospects of a great Pro- 
tectionist triumph, so when the first results turned out badly for 
the party, there was a general and a fairly substantial fall. This 
was continued on the Tuesday, but towards the end of the day 
there came a quiet rally in some of the stocks in which the drop 
had been heaviest. 

The man of business, sated with the whole affair, again cries 
malison upon both and all sides, and is thankful that he is to be 
allowed to settle down peaceably to work after the storms and 
hurricanes of the past three or four weeks. : 

Monday’s flatness of Consols led to a nasty break in the Home 
Railway Market, where prices had been put up gaily in advance of 
the Saturday elections. But the firat dividend declarations helped 
to harden the market a little, although the tone continued 


The Tubes stocks are almost unaffected. Oity and South London © 
remained very steady, in spite of the fact that last year the 
dividend announcement was made on Jan 12th. Metropolitans © 
are down in spite of the dividend being at the rate of 1 per cent, 
—double what it was a year ago. Districts, too, are lower, 
Central Londons are quiet. Great Northern and City shares’ 
changed hands at 16s. 
For such lower-priced shares with speculative possibilities, there 
is a good deal of quiet inquiry. One of the features in our lists 


this week is quite a big rise in British Electric Traction descrip- - 


tions. It is said that the company’s farthing-fare system has 
already had a good influence upon the takings. Evidently “ some- 
body knows something,” as the Stock Exchange puts it, because 
demand has sprung up from several quarters, and the market 
dealers declare that there is neither stock nor share about. 

Concurrently, has arrived inquiry for London United Tramways - 
Preference share and Debenture stock, both issues showing rises, 
Brash varieties are hardly mentioned. Metropolitan Electric - 
Trams Preference are ;y up. Underground Electric Prior Lien 
bonds improved, but the Incomes remain about 35. © : 

On Friday in this week will be deciared the annual dividend on 
the Deferred stock of the Anglo-American Telegraph Company. 
Tae market anticipation fluctuates between 233. and 25s. per cent. ; 
comparing with the 8s. per cent. distributed a year ago, but with 
20a, and 35s. per cent. for 1907 and 1906 respectively. Prices are 
better again after their reaction. Eastern Extensions regained the 
2s. 6d, dividend deducted from the price, and Hastern Ordinary, 
down a point, is ex 14 per cent. Great Northern shares are 10s. 
better, Westerns further rose 2s. 6d., and Direct United States 
Cable shares gained nearly a pound on the excellent report. A 
modest gain in Marconi replaces the small loss of last week. 

Telephone issues are ficm on the whole, but American Telephone 
National Telephone Preferences are 
good, and Monte Video hardened, Chiles being 2s. 6d. down, but ex 
3s. dividend. There is a deal of quiet strength in the telegraph 
and telephone market, and as an instance of how securities are 
being picked up, it may be mentioned that numbers of small buying 
orders come in every day, many of them from abroad, for New 
York Telephone 44 per cent. Debentures, the price of which has ~ 
accordingly advanced to 99? ex coupon. 

British Columbia Railway Deferred stock lost a point, and Anglo- 
Argentine Trams Second Preference are ~; lower. Mexico Trams 
are on the mend once more, and show a rise of -4, while the bonds 
improved to 934, and are buyers at that price. On the other hand, 
Mexican Light and Power Oommon shares are rather easier. 
Mexican Electric Light 5 per cent. First Mortgage Gold bonds 
advanced to 81. Kaministiquia Power bonds are also rather 


Electricity Supply shares have barely. budged asa result of the 
week’s work. Ohelseas picked up a little, Westminster Preference 
are 4 lower but cx 2s. 3d. dividend. A little inquiry from the North 
served to raise the price of Newcastle-on-Tyne Ordinary and Pre- 
ference, } being the fraction gained in each case; and beyond these 
quite insignificant alterations, there is nothing to record. 

Rubber shares monopolise most of the attention amongst in- 
dustrials, and the market has had to put up with one or two checks 
lately, although the undercurrent is Hescribed as being sound, and 
there is certainly a heavy volume of business being done in many 
of the most popular issues. After the election, it is anticipated 
that the stream of new iesues will set in all the more strongly from 
its having been somewhat interfered with by political excitements. 
A few manufactu shares are better, Oastner-Kellners being 
3 higher, and British Westinghouse Fours a point better. 


Bank Rate—The Bank Rate was yesterday reduced 
from 4 to 34 per cent. : 

Metropolitan Railway Co.—The directors announce & 
dividend on the ordinary stock for the past half-year at the rate of 
1 per cent. per annum, carrying forward about £6,000. The return ~ 
on the whole of 1909 is 1 per cent., as compared with $ percent. ; 
for the previous 12 month, 
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a LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHOXE COMPANIES. 


Do. 8 Pref. 
Do, do, 6% Debs., Nos, 110 1,800: 


ELECTRICAL RAILWAY, MANUFACTURING AND 


Boa 
: Closing sent 
an. Dividends for the | Quostions Yield 
Jan. 11th, Jan. 18th. poe ceut, 
Amason Telegraph Co to 10 — 3 B- BF Nil. 
Do. do. 6% Debs., Nos. 1 to 1,950 100 99 —102 99 - 102 xd 418 
American Telephone Oap. Stock .. | $100 143 —145 141 —143 
Anglo. ae oe Stock 60 — 62 60 2 ‘584 
Do, : 8% Pref | Btock —1003 3 
Do, do. do. Delerred | 214 21g - 21, 116 5 
6, NOs. ee ee oe > x 
ercial Cable, Sting. 600 year 4% Deb. Sk. Red, | Stock an 85 — 87 86 — 88 410 11 
Cuba Telegraph .. oe ee 10 % | 6 83 699 
Do. 10% Pref. ee ee ee ee 10 10 17 — 18 17 — 18 6ll 1 
Do, do. ..| 80 99 —101 99 —101 xd 491 
Telegraph, th Rot. 1 134 —137 18s -186xd 6 211 
rm 
Do, 4% Deb. ge | 4% 104 —104 102 —104 816 11 
Hast, & 8, Afric, Tel., 4% Mt Db, 4% 99 —101 99 —101 819 8 
Globe Telegraph and Trust .. «| 10 - 661 
81,1 Do. do. 6% Pret... 10 6 18g 184 - 1 478 
50,000 10 18 294 — B04 80 3L 2 
Debs Onblo, 44% Mort 
Telegraph 18 504 — 624 504— 524 7 210 
Do. Cum. Pret, ;. .. | $100 4%'4%| 78 —80.. ~ 83 46 5 
Monte Video Telephone Co. Lid. Ord. 1 % 16 ve 680 
National Telephone, Piet. Stock | 100 | 1064 108 107 —1084 610 7 
Do, ee ee oe 100 % 16 123. —125 416 0 
Do, 6 Cum, Ist. Pref. .. ee 10 % 16 dug 104— 11t 5 6 8 
De. do. 6% N 960,006 5 ou 
Do. Red, Stook | 88 — 99 3" 100 810 0 
042 cbmarine Gables Trust. Cert, % 16 129 —184 129 ~132 475 
United River Plate Te. 5 65 - 64— 512 8 
: Biel Rios. 1 to 40,000 5% 6 b6Rxd 
w % | 24 1k - 4 
Do. 4% Debs., ,500 guar. by Braz.Sub. Tel, | 100 % 14% 98 —100 98 —1C0xd 400 
Western Telegraph, Litd., Nos. 1 to 207,980.. ..| 10 % 17% Aug — 144 14} 418 3 
4% Deb, Stock 100 | 4% 101 —108 101 —108 xd B17 8 
West India and Panama Te - Nil 
. do, 6% Cum, lstPref. 10 8i— — % 6 
do. Cum. 10 16 8— 8— 9 6lp 4 
100 5 100 —102 100 —102 xd 418 0 


INDUSTRIAL COMPANIES. 


| Crompton & Co., 


Do. Pg oo Pref., 800,001 to 1,800,000 
Auckland E. Trams, 5 % 1st Mort. Deb, Stock .. 
boock & Wilcox, 1 to 
do. 6% Cum. Pref., 1 to 100,000 .. 
British Aluminium, 1.to 
Do. Cum. Pref. .. oe 
Do. do. "6 % Cum. Pref, ee 
Do. do. 4% Funding Certs. .. *.. 
Do. do, Loch Leven Debs, _ .. 
Bri bia EB. Def. Ord, Stock .. 
‘Do, Pref. Ord. Stock .. ee 
Do. 6% Cum. Pref. Stock  .. 
Do, ist Mort, Debs., 1 to 6,250 .. 
Do, Vancouver Power Debs., 1 to 9,200 
British 
Do. do. 6% Cum. Pref. .. 
Do. do, Deb, Stock 
Insulated and H Cabl 
Do, do, % 
Do. do. 44 % 1st Mort, Deb. a> 
rt, Debs. . 


Brush Electrical Engineering, Ord., 1 to 106,781 .. 
Do. do, on-cum.6% Pref... .. 
Do. do, le b. ee 

Do. 6% Cum. Pref., Nos, 1 to 29,880.. 

Do. % lst Deb. Btock.. 
ler’s shares 
Do, -.-do, 6% Cum. Pref, .. 
Do do. Mort. Deb, Btock Red. 
Cape Trams., 1 to 2, oe 
-Kellner Alkali, 1 t0 450,000 .. es 

2 do. 44 % 1st Mort. Deb, Stock 
London Ord, Btock.. 
Do. do. 4 Pref, Stock .. 


Do. 5 % Is Mort. Reg. Debs., 
90. of £1(0, 901 11,006 of £00 Red 


Boe 


BRE 


a 
R 
a 
R 


| 
102 —105 xd 


BEREEs 


&. 


a 


Zo Z 
= 


wr 


Be 


| © Bee 


SP 


oa 


Stock 
ussion 
Pro- ‘il 
ily for 
This 
e day 
e drop 
to be 3 
and : 
Home, 
nce of 
1elped 
tinued ; 
ondon 
ar the 
litans 
r cent, 
lower, 
ir lists ’ 
pscrip- - 
m has 
some- 
ecause Fy 
parket 
Tises, 1, 
lectric - 
‘Lien 
nd on 1 
pany. 
cent, ; 1 
with 
are 
ed the 
inary, 
re 103. 
States 
phone 
h 
ch has 882,887 - # 95/- | 
830,000 if 1% oe ee ee 
bo 12,897 | 97 —100 
rather oni | 104g | 10% |... 
212,600 | 239 | +8 
of the 183,801 8 
49 — 94 
st ins «anon |{ British Westinghouse 6 % Prt. 1 200.0 | 
rom 125,000 oe ee 
{50'000 49/8 | 47/8.) +4 
inced _ 15060 
cent. * Unless otherwise stated, all shares are fully paid. { From Manchester Share List. 


110 ‘THE ELECTRICAL REVIEW.  [Vol.66. No. 1,678, Jamvanr 21, 1910, 
SHARE LIST OF ELECTRICAL COMPANIES, —(Oontinued,) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Oontinued) 
Present Stock Dividends for the Closing Closing Business.aone | Kise +; Present 
WAME, Quotations {| Quotations week ended or Yiel 
Share, last four years. | Jone 1910, | all — per cert, 
| 1906. 1908. 1909 Highest|/Lowest £3. 
960,000 | Dick, Kerr & 110 260,000 .. 6 it 1— 690 
805,000 % Cum, Pref, 1 t0 805,000 1 |6 6 wil 16 591 
271,080 do. 48% Deb.Btock .. .. ..| 100 44% | 44% —100 $1491 
~ 60,000 | Dublin United ‘Trams. (1896), 6 % Pref., 1 t0 60,000} 10 | 6 6 4 1 t we 473 
_ 99,961 | Hdison & Swan Utd,, “A” shs,, £8 pd., 1 t099,961| 5 Nil Nil 
17,189 Do. shares, 01L—017,189 .. Nil | .. — i—1 Nil 
807,895 % Deb. Stock Red. . 100. | 4%|4%| 61 — 69 64— | 56M 
67,720 Do, 6% 3nd Deb. Stock Prov. Certs. allpd. | 100 | 6 5 .. | 84 81 — 84 xe 
112,100 1 to 119,100... 2 N N few 10/- Nil 
81,800; Do. do. Cum. Pref., 1 to 81,890.. 2 : 1 oe. 10 4 0 
290,000 Do, lo 4% Mort Deb... _.. | Stock | % | 83 — 87 412 0 
“$8,000 | Gt. N. & City Rail, Pref, Ord. "A" 4%, 110 78,000} 10 | % | Nily .. 4% - Nil 
96,000-| Greenwood & Batley, 7% Cum. Pref. 10 | 17) % 10¢— li 610 8 
80,000 do. 6%Mort.Debs. .. ..| 100 |6 % | 5 4.610 
40,000 Henley’s (W, T.), Telegraph Works, Ord, 6 5% |15 = 19 128 Ge 517 
40,000 do. oe oe 6 = 65, oe 43 
"50°00 | India abber, Gute; legraph Works, | 10 670 
87,600 |tLiverpool Overhead Railway, Ord... ..  ..| 10 | Nil 
10,000 Do. do. Pref., fully paid ..| 10 | 5 6% 5 +10 0 
.) London United Trams, (1901), 1 to 50, ee oe 10 8 N oe 3 oe ee “e Nil 
Do, do. 60,008 to 100, 10 38 Nil | .. Ni! 
195,000 | Do, 5 . Pref.,1 #0195000} 10 | 6 £8/14 : + & | 1615 10 
2,640, To. us Lands .. oe ee ee 100 68. 66 — 68 663 . 4 011 
8,286, Do. 100 | 184, 18 18 
y Electrio Trams. ee . oe ae 1 
600, Do. do, 6% Cum. Pref. 1 | 6 - 16/3 16/- + 614 8 
595,600 Do. do. gee deb. Btock Red, | 100 44% | 49% | $2 — 95 £2 — 95 ; 414.9 
$ 10,828,200 | Mexico Trams Co., Common ss os | 1244—1264 125 —127 126 125 +4 
$9,000,000 | - 1st Mort. 50-year 5% Gld. Bds.| .. 6% |... | 93 — 944 92 4 5-510 
945,500 | Potteries Electric Traction .. i |4 Nil | .. - 
945,000 |. 44% Deb. Stock... 100 | — 84 — 87 5 8 6 
i 87,860 | Tel Construction and Maintenance ..| 12 15 844— 86 844— 36 BO 
140,002 4% Deb. Bas., 1 to 1,600 Red., 1909 |. 100 | 4 4%14% 99 —101 99 —1U1 B19 8 
1,000,000 | Underground Electric Railway, 5% Prior Lien ..| .. | .. 5 | 1003—1014 101 —102 101g | 1003 | +4 | 418 0 
~ 9,800,000 Do. a6, oe 44 — 89 87 — 89 89; ee 61°23 
4,900,000 Do. do, Income Bonds .. | | | 84 — 86 Bi — 86 
245,495 | ~ Do, tort, Deb, Stock 4% 4 | 77 1 8 
“15,000 | B: (Ként) E.L. &P.,11015,000 | | BH% . | @- 4 43° 615 9 
70,000 do. 4 % 1st, deb, stock .. | lou. | 43% if 443 9 
80,449 | Brompton & Kens, Lt, Sup., Ord., 1 to 20,000} |10 % |10 618 
9,551} do. 1 -Pref, | 6 17%17%/|7 .| h- 4 410 
ov,000 | Charing Cross and Electricity Supply _.. 6 16% % | 5 4— 4 4— 82/6 
80,000 Do. do. do. .Pref,| | 43% | 44% | 44— 417 4 
80,000 Do, “City Undertaking" 44% Cum. Prf. 5 4 4 77/6 $a 6 00 
445,786 Do. do. 4% Deb. Stock Red. | 100° 4 96 — 99 — 99 4 010 
49,496 | Chelsea Hlectricity Supply,Ord. ..  .. 5 | 43% 83 16.00 
0. % Deb. Stock Red. .. | Stock | 44% | 44% | 98 —101 99 —10t 41 
City of London Hleo, Lighting, Ord. 40,001—110,595 | 10 |6%/|6 6 108 — 103 611 8 
i 40,000 Do, 6% Cum. Pref.,1t0 40,000 .. ..| 0 |6%/6%/6 | 12 — 138 12 — 18 124 412 4 
Do. 6%Db.Stk. | Btock | 5%] 6 % | 120 —124 20 —124 408 
800,000 44% Db. Stk. | 439% | 43 99 —102 99 —102 483 
60,000 do, do. 5 5 6% 15% 56% oe 8g 83 ee oe . 7182 
000 Do. do do. 6% st Mtg. Deb. | Stock | .. | .. |5%|65 91 — 98 91 — 98 5.7 6 
40,000 | County of London Blectric ting, .1—40,000} 10 8 8 6 6 0 
65, Pref., 40,001—60,000| 10 |6%/6%| 6 1g 103 1ozg| -| 6.710 
Do. do. Deb, | Stock 44% | 108 —106 108 —106 1 44 
ti ,000 Do, do, Qnd. Deb, Stock | | 98 —101 98 —101 100 992 $3 491 
80,000 HAmundson's Electric Corporation, 5 il| Nil 
£0,000 Do. do. Cum. Pref... 6 Nil| Ni | . Nil 
a 48u,600 ; do. 44 % 1st Mort. Deb. Stk, | 100. 44% | 44% |: 57 — 60 55 — 68 xd i 710 0 
$8,160,000 | Hlectrical Dev.Co.of Ontario, 5% lstMtg.Gold Bnds, | $500 5% | 89 — 92 81 — 84 834 83 619 1 
90,000 Do. 44% 1st Deb. Siook 97 —100 97 410 0 
$1,876,000 | Kaministiquia Power Co.,56% GoldBnds. .. ..| 100 | .. }-.. |5%|5%| 10L —103 | 1014-1034 | 102 +4] 4167 
21,000 | Kensington and Knigh Hlectric Ord. [10% | 7— Sal 
Do. do, 6% Pref. .. 5 16 6%] .. | 90/4 | 600 

985,000 Do. ist Mort. Deben. Stock | .Stock 5%, | 44% | 104 —107 104 —107'xd | 
248,000 | Do. Mort.’ Deben. Stock Redem, | suock: 83 — 87 83 — 86 xd 416 

$6,000,000 | Mexican Electric Light Co.,. 5% lst Mtg. Gold Buds ; 100 "| 5 %| B — 80 — 82 8i soy +2 | 6 111 
14,585,000 | Do. Light and Power Co., Ltd., Common... |-$100 68 674— | 68 500 

$2,400,000 | Do. do. 7% Cum. Pref..Stk. | Stock |-.. 100 —104 100 —104 102. 101. | 614 7 
Do. do. 6% 1st Mtg.GoldBnds, | 100 83 — 90 88-— 90 893 1 
960,000 | Midland Blectric Corporation, 44 % 1st Mort. Deb, | 100 | 96 — 98 96 — $8 41110 
180,491 | Newoastle-on-Tyne, to 187,500 6 |8 8 at +} 2173 

10,852 Hill Blectric Lighting... .. « «| 10 1 
50,000 . 4% De Sos 4 4 | 95 — 98 93 — 96 xd 418 
119,694 | River Plate Elety. Co. Ord. Nos. 1 to 1 6% 18 1 1g 418 6 
000 | Do. do. on . Pref. Nos.1 to 100,000 1 |6 6% 6 1 619 0 
200,000 | Do. do, Deb. Stk. Red. .. 100 15%15% 6% | | 101 —104 101 —104 xd 416 2 
40,000 | St. James’ Mall Blectric Light, Ord. .. 5 |10 % |10 % 10 670 
20,000; do. % Pref. 20,081 to 6 7 4 1— | 
150,000 Do. do, % Deb. Stock Red. .. | 100 | — 87 es—etxd| | 40 6 
| Bouth Mes, Hleo, Lt, & Power, Ord... ae | 4 8il 
224,520 |. Do. do. 44 % Deb. Stk, | 100 4 —1038 —108 476 
50,000 Do. 6% Oum.Pre. .. ..| 6 |6%/5% 5 1 li— 13 $6 
~ R08, Victoria Falls Power Co., Pref, Nos, 1 to 8(8,000 .. 1 14— 6 

* Unless otherwise stated, all shares are fully paid. ¢ Quotations on Liverpool Stock Exchange, — 


rate of 4% per cent, January 6tb. 1910, 


7 


\ 

tl 

of 

tl 

ol 

hi 

fi 

of 

tl 

tk 

at 


Seman 


4-4 


wo 
eu 


o 


Vol. 66, ‘No, 1,678, Jawoany 21,1910.) THR ELECTRICAL RE vI EW. 


Til 


THE (MANUFACTURE AND TESTING OF 
“RUBBER GAUNTLETS. 


By’ J, LUSTGARTEN, 


In handling live high-tension gear, immunity against fatal 
shocks must be secured ; the safety of the operator can be 
obtained by thoroughly insulating him from the ground and 
by preventing his simultaneous contact with two live mains 
or his too close proximity to the latter. Bs 
_ Thick rabber matting or wooden platforms on suitable 
insulators provide a means of, insulating the operator from 
earth... These must ‘be of sufficient. dielectric strength to 
withstand puncture with from twice to four times the 
working voltage of the high-tension apparatus in use. As 
an extra precaution rubber boots or gauntlets, or both, are 
employed. Gauntlets:especially are used in the handling of 
live cables and wires, and these are sometimes leather covered 
or are used in conjunction with a leather or knitted outer glove 
to guard against tearing of the rubber glove and so increase 
the safety of the operator.. The leather gauntlet is often 
specially made for this class of work, the joints and all sewn 
parts being protected with rabber. The knitted glove also 
has rubber strips fastened sometimes obliquely so as to cover 
the back as well as’ the pam of the glove; the fingers are 
also strengthened. Another form of outer glove is made of 
-knitted-silk or hemp, the joints of which may or may not be 
rubber covered. 
_ In this country Messrs. David Moseley & Sons, amongst 
others, manufacture special rubber gloves and gauntlets 
for handling live wires, &c. aad 

Great care is taken in the manufacture of these gloves, 
and the process—carried out by females who have received 
many years’ training in this particular work—is exceedingly 
interesting. 

From cylindrical blocks of the finest pure Para rubber, 
weighing about 4 cwt. and made under enormous pressure, 
the sheet for the gloves is cut into the required thickness, 
The cylindrical block has a spindle in its centre, enabling 
it to be rotated and to feed the rubber forward to an oscil- 
lating knife. After being allowed to stand for several days, 


Fig. 1.—Composmst Pants or Fig. 2.—Tzsmme von 


the sheet is subjected to a roasting for a considerable length — 


of time chest heated to a fairly high temperature, and 
‘then on cooling down the several parts of the glove are cut 
out, the cutting-out process being carried out with great 
precaution. 

Fig. 1 shows the component parts, a, ,¢ and /, which 
have been thus cut out; cis double. The strips d,¢ and 
g,are of special adhesive rubber; d is intended to give a 
finished appearance to and to strengthen the small lap joint 
of the ers and the side of the hand remote from the 
‘thumb ; ¢ strengthens the small lap joint of the thumb and 
the side of the hand below the thumb ; g are merely the 
strips for the back of the hand, placed there in deference 
to the fashion obtaining with ordinary gloves. The strips 
further strengthen the gaps between the fingers, 8 == 

The component parte of the glove'are then given a further 


to the tésting’ 


roasting for some considerable time at. a high temperature, 
and after being placed together are worked. very carefully 
while hot, sv as to cohere; at the joints, which when 
well made.are practically seamless: - The seams are. now 
covered over with a very thin strip of rubber as a protection ; 
this is not absolutely necessary, but it gives the glove, as 
previously stated, a finished appearance. We shall see later 
that the results of tests on small lap joints show that this is 
unnecessary from the point of view of strength. . 

The gloves are now subjected to the most important process 
of all, viz., vulcanisation. This is a secret process, and—as 
the gloves have to withstand various climatic conditions 
existing in different parts of the world—is so severe that 
only absolutely pure Para rubber can stand it... After this 
process the gloves are cleaned and purified, and after 
drying they are closely examined for the slightest fault before 
subjected to the electrical tests. 

e tests are two-fold : (1) The insulation resistance test ; 
(2) the electric strength or puncture test. The first test 
determines the leakage current and discloses any incipient 
fault, such as a bad joint or a very weak spot in the rubber. 
Tf such a fault is found, the electric strength test is not pro- 
ceeded with. 
_ The insulation test can be conducted either “dry” or 
“wet.” In the dry test, the glove is filled with mercury to 
within 1 in. to 2 in. of the edge and immersed in mercury so 
that the levels of the outside and inside mercury are the 
same. In the wet test, the glove is filled with water to the 
seme height as in the dry test, and isimmersed in water. An 
alternative way is to fill the ‘glove with very fine sand 
(“silver ” sand) impregnated with ammonium chloride solu- 
tion and embedded in. similarly treated sand to the same 
height. The pressure for both the wet and dry tests should be 
above 100 volts (direct current) and preferably about 
500 volts. On testing a — of pure Para rubber, 115 
mils thick, by means of the wet (water) test with 500 volts 
(direct current) the insulation resistance was 21,500 
megohms. Another gauntlet of the same thickness had a 
resistance even higher than the above, as no deflection of a 
very sensitive galvanometer could be obtained. An inferior 
rubber of the same thickness would give a less resistance. 

The second test consists of subjecting the rubber glove to - 
a high alternating-current pressure of a value depending 


on the normal, working. pressure of the apparatus to be 

Water or wet sand is tsed for the electrodes, In fig. 2 0 
testing tank is shown with gauntlets filled with water to 
14 in. from the top and immersed in water. Care must be 
taken that moisture does not bridge across the gauntlet from 


the inner to the outer mass of water, otherwise sparking will 


take place when the pressure is put on. A little moisture 
the small brush discharge set up will 
quickly dry it. i 

To support the gauntlet and to keep it erect, two small 
clips are attached to opposite sides of the rim of the glove, 


_and.a piece of string is attached to these and looped over a 


glass or wooden rod. Wires are inserted in the outside and 
inside masses of water and: connected “in series with choke 
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connected to the outside mass of water—is 

grounded. ‘The function of re choke coils is to limit the 
current should the glove be pierced. A choke coil is shown 
in fig. 2 at the side of thetank. The circuit being closed, the 


pressure is brought up gradually from about half the value 


‘ apeiied to the fall amount ; the duration of time occupied 
ould be about a minute. The pressure is then held on for 
an interval of time, as suggested in the table below, and then 


reduced to half the specified value, when the circuit is a bevkee, 


the rednotion occupying about 5 seconds. 


nating current.) current,) 
100 to 3,000 | Double the normal pres- | 1 minute 
volts . sure, but not less than 
~ 2,000 volts; or 
Double the normal pres- | 10 seconds 
sure plus1,000 volts, but 
not less than3,000 volts. 
Above 8,000 | Double the normal pres- | 1 minute |The gaunt- 
to 7,000 volts | sure, but not greater lets must be 
than 8,000 volts; or ueed with 
Double the normal pres- | 10seconds; the auxi- 
sure plus 1,000 volts, liary rubber 
but not greater than boots or mat 
9,000 volte. or other in- 
sulating 
stand. 


It is not ‘atvianlle a use gauntlets alone for voltages 
above 3,000 volts. Rubber boots, rubber mats or other 
insulated platforms should be employed for extra insulation. 


The highest pressure, which should be handled with gauntlets _ 


together with boots as an extra safeguard, is 7,000 volts. 
The gauntlets should be tested with 8,000 volts for 1 minute 
and the rubber boots or mat with double the normal pressure 
for the same period. 

By multiplying the first column in the table by 1°4, we 
shall get the direct-current voltages of apparatus to be 
handled, to which the figures in the second column—the 
testing pressures—correspond. 


tg ‘series of tests were made on three kinds of rubber joints, : 


(1) a butt, (2) a small lap, and (3) a protected lap, 
in hat to find their relative electric strengths. They were 
each made from the same sheet rubber (95 mils thick) 
specially manufactured for gloves, and the results are given 
in the table below. : 


Taste or VOLTAGES. 


Time of 


| Volts, | _ Remarks. 
1 7,340 Trial. Broke down in seam. 
2 3,570 2 min. Did not break down, eae 
ey brought up 500 volts in 2-minute’ 
stages to. 13,000. 
13,000° |. 1 min, 50 sec. | Broke down in seam. 
16,780 | Volts brought | Broke down 
_..| up-gradually, 
4..}.12,700 Broke. down in seam. 


was slightly stretched before 
‘| test to note effect on break- 
down volts. 


5 | 6,520 - Pee Broke down in seam. 
6 5,200. min. Did not break down. Pressure 
ies then increased by 900 volts in 

: 2-minute stages to 7,650. 

7,650 Wile Broke down in seam. 
7 | 18,210 _ Broke down in rubber at edge of 
electrode. This was a test on 
: the rubber sheet away from the 
seam, 

with Lap Jomr. 
8 | 10,200 5min. | Did not break down. Pressure 
raised every 2 minutes by 600 
volts to 18,700. 

13,700. | _ Broke down in seam. 

9 | 12,950 ~ 10 min. Did not break down. 

|,.18,300 | 1 min. 33 sec. | Broke down in seam. 
10 | 10,700 4min. | Broke down in rubber atjncens 

to seam: 
11 9,300 2 min. Broke down in seam. 


mie. : Broke down in rubber adjacent 


49 | 9,400 
A to seam. 


_ electrodes were employ 


- ozone which blackened the surface of the rubber. . 


| application. 


RvuBBER WITH SMALL JOINT (continued). 


13 | 10,250. 4min. Did. not break down, Pressure 
#3 rie ‘ : raised every 3 minutes by 500- 
19,5)0,.|.. 14 min; -| Broke down in rubber at edge of 
electrode This was a test on 
Borst sheet away from the 
-14 | 14,060 14 min Did. not break. down. 
15 200 4 ” ” on 
16,100 24 ” ” > 
20,400 — Broke in. from electrode 
|. towards the seam side. Similar 
to ‘| test to No. 13. 
15 | 19,500 _ Broke down 3 ia. from electrode 
: towards seam. Similar test to 
No. 13. 
16 | 20,400 oa Fiashed to previous puncture. 
=| 15,500 Broke down. Similar test to 
No. 13, but on rabber on oppo- 
site side of seam. 
18 | 14,600 -- Broke down. Same as No. 17. 


Smarty Lar Jornts. 


19 { 12,500 2 mia. Did not break down. Pressure 
brought up very gradually in 
5-minute stages to 19,100. 
19,100 —_ Broke down in rubber din, from 
seam, 
.20 | 17,200 = Fiashed over. 
17,700 Broke down in seam. 
21 | 18,600 Broke down in rubber at edge of 
electrode. 7his was a test on 
rubber away from seam 
22 | 16,000 — — down. Similar test to 
o. 21. 
23 | 15,500°- — Broke down. Similar test to 
ae gaes No. 21, but on rubber on opposite 
side of seam. 


From tests 1,3, 5 and 6 the butt joint has an average 
breakdown pressure-of 7,000 volte, The rubber in test 7 has 
a breakdown voltage of 13,200. It will be noticed that in 
two places (tests 2 and 4) the joint is almost as good as the 
rubber. 

The small lap joint, from tests 8 and 9, has a breakdown 
voltage of about 13,500, and therefore of almost the same 
value as that of the rubber sheet in testa 17 and 18. Teats 
10, 11 and. 12 disclose weak. spots in the rubber. The 
breakdown voltage of the rubber varies between 14,600 and 
20,000. 

The breakdown voltage of the protected lap joint is equal 
to (if not actually greater than) that of the adjacent rubber. 


‘The breakdown voltage of the rubber varies between 15,500 


and 19,000. 
The deductions which can be made from the tests are :— 


(1) the batt joint is'inferior to the lap; (2) the small lap 
- joint is equal in strength to the adjacent rubber; (3) the 


‘rubber adjacent to the seams is somewhat stressed by the 


joints, and therefore has a lower breakdown voltage than the 


rubber away from the joints. 

A series of tests were made. on rubber mate of different 
thicknesses having about 17 per cent. pure Para rubber. in 
their composition. As the upper surface of each mat-was 
corrugated, tin-foil was used for electrodes, and weighted 
brass plates covered the tin-foil. The alternating-current 
pressure was brought up gradually and held on for certain 
time intervals, as indicated in the table of results. In the 
case of the first mat tested (}4 in. thick), the heat developed 
between the electrodes raised two large blisters, one on either 
side of the mat, which eventually threw off the brass plate 
electrodes. These were then removed, the tin-foil being used 
alone, and in the = tests on other mats unweighted 

Considerable brush and spark dis- 
charges in air contiguous to the electrodes occurred on the 
surfaces of the mats, and these had the effect of ucing 
he ozone 
uced will, in a arg time test on the rubber mat, 
together with. "the chief factor—the heating of the rubber— 
cause its ultimate breakdown. 
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PuxoruaE Vouracns on ‘Mars, 


Test ‘Time of 


Thickness Volts. applice- 


of mat. 


—— 


tt in } 20min, Tid dows: 


60,690} 90 

63,600 10 ” 
~ | 67,700 | 15} ,, | Blectrodé was thrown off. Two 
blisters formed on either side of 


_Yrubber. On bringing pressure up, 
rubber broke down. Internal 
cracking must have occurred, on 
cooling, during interval before 


“| electrodes were replaced. 
+4 in. (a | 2 | 64,4607) 5 ,,>°| Did not break down. 
second 67,700 10 PA 
sheet of _-| 69,362} 10 ,, |. 
same 70,980 |-10° ,, | Flashed over several times, re- 


material) duced voltage to 69,360. 

69,360 | 29 min. | Broke down ina grooveat edge of 
50sec. | tin-foil electrode. Even at this 
voltage, flashing over took place 
several times. 


jy in. | 3 | 55,080 | 5 min.| Did not break down. 
57,520 5 » ” 
57,920 5 ” ” ” 
61,200 | 15 ,, 
64,460 | 2 ,, Broke ‘down, underneath tin-foil 
electrode. 
gin. | 4 | 28,550.) 15: ,, Did not. break. down. 
32,610 15 ” ” ; ” 
34 680 | 15 ” ” 
36,700 | 5 ,, | Did not breakdown. Went up in 
| .2,000-volt stages every 5 min. 
until 52,000. 
52,000 | 10 ,, | Did not break down. 
54,560 |. 2. ,, | Broke down in a groove at edge 
of electrode. 


| 53,500-| Trial. | Flashed over. 
49,600, | 15 min.| Did not break down. 


51,400 | 22 |, | Broke down underneath tin-foil. 


fore breaking down. 


3 THE CALCULATOR-BOARD 
AS A CALIBRATOR OF THE RYMER-JONES 
DIRECT-READING D.R. GALVANOMETER 
SCALE, 


Nore ror SusMaRINE Star's. 


By E, RAYMOND-BARKER. 


calenlator-board : ‘method suggested itself to the writer 


when he was called upon to put into practice an idea con- 


ceived by Mr. J. Rymer-Jones, to construct, for use during. 
the construction and testing of electrical condensers, scales 


on which dielectric remutanees could be read off direct in 


-megohms. 


It became 4. question; then, and calibrate by 
means of the calcalator-board, a galvanometer-scale from 
which dielectric’ resistances might be read off direct; the 
said resistances being between any desired lower and higher 
limits of, ‘say, respectively, 200% and 12,000%, where a 
defiection from zero to the thousandth of 1 000 ordinary 
divisions of scale represents a resistance’ equivalent to the 
lower of the above-mentioned DR values, viz., 200 
megohms. 

This special calibration of the scale of a sensitive reflecting 
galvanometer i is very easily effected with the calculator board 
and its. sheet of millimetre sectional or squared paper 
500 mm. x 500 mm. (approx.). The 1,000-division scale 
may conveniently be two divisions to the millimetre, the total 
length of the 1,000-division galvanometer scale being 
therefore 500 mm., or 4 metre. : 

From the knowledge that a deflection, p, of 1,000 divi- 


Flashed over several times be- 


200%, R, it is easy to calculate by inverse proportion what 
would be the dielectric resistance, x, equivalent to various 
deflections, d, along the 1 ,000-division graduated seale, 
battery and shunt conditions 1 remaining constant. 

200° is given as a round number, but any other value 
obtained by experiment with the actual reflecting galyan 
ometer and scale to be used may equally well be taken aa 
basis of calculation: 

_A certain number of wr’s” may be worked ont and plotted 
on the millimetre squared paper. 

The plottings will be found to be on the line of a “curve, 
the ordinates of which are scale divisions and the abscisew 


megohms. 


orizontal lines “laid out from. the several dielectric re- 
sistance plottings for z, and extended as fan as the 1,000- 
division graduated scale a (in fig. 1), will severally indicate 


n 
A 
"2105 
B. <—scace B. 
D. 
F. 
H. : 


points or positions on the scale B (in fig. 1) corresponding to 
the various « resistances. 

The said points may then be severally marked by cali- 
brating lines and inscribed with their values in megohms, 
so that any deflection. of the galvanometer oper may be read 
off direct in megohms. 

Any required number of intermediate D k’s may be 
measured off from the above-mentioned curve, and marked 


off with calibration lines and figures in megohms on the . 


1,000-division scale. 

Mr. J. Rymer-Jones has: pointed out a useful device by 
which the two scales—viz.,a, the ordinary scale of 1,000 
equal divisions, zero to 1,000, and B, the calibrated megohm 


‘direct-reading scale—are parallel to each other on the 
“game strip of ‘white cardboard, or other convenient material. 


The lens hair-line shadow across .the luminous spot reflected 
from the galvanometer mirror may be easily made-to extend 
vertically over both the above-mentioned graduations of the 


horizontal cardboard strip’: this most convenient arrange- 


ment permitting ond of the two scales to be used at 
pleasure. 4 

It is easy to imagine a farther development of ‘scale direct, 
DR reading calibration at cable stations, where, for the 
routine DR tests on the cables, special scales might be con- 
stracted ; one for each cable, with given battery and galvano- 
meter-shunt conditions. 

- The scale for a particular cable would be calibrated not 
cily4 in terms of absoluie D R’s between any convenient limits, 
but room might be found on the scale for an extra line ose 
figures i in terms of megohms per nautical mile. = — 

In the same of scales might be made 
calibrated for the weekly routine D x tests made on the cases 
of a.L. forming the artificial cable for duplex. working, the 
said calibration being not only in terms of megohms absolude, 


as on the Bymer-Jous wal but in terms of megohms per 


ase 
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-" With each one of the various sets of scales severally suited 
to the different cables or boxes of 4.L., marked off on a slip 
of white cardboard, any cardboard slip required might be 


ily and expeditiously placed in position, and secured by 


clips on a brass or wooden frame or stand. 


SR = 10,000 where MP is the multiplying power of 


at 


_ 


Drrect-Rgapina GaLvaNOMETER 


_ To proceed, then, with the special direct D R reading 
calibration of the 1,000-division galvanometer scale— 
By inverse proportion :—D : d:: R®, 
Let d = 950 divisions. 
Then 1,000 : 950 2: : 200°. 


200,000 


950. = 210°5 megohms, which resistance 


corresponds to a deflection of 950 divisions of scale. (See | 


plotting 4 in diagram fig. 1.) In like manner :— 


Ordinary Equivalent . 
ivs. 
into ,,in Plotting Plotting conditions :— 
900 2223:2 B 
850 235'3 Cc Ordinates : — 
800 2500 D 500 mm, = 1,000 divs., or 
750 266°7 E 1 mm, = 2 divs. 
700 285°7 F 
650 307°7 G Abscissee :— 
600 333°3 H 40 mm, = 1,000 megohms, or 
550 3636 I 1 mm. = 25 megohms 
500 400°0 J 480 mm, = 12,000 megohms. 
450 444°4 K 
400 500°0 
350 571°4 
300 N 
250 goo | -O | 
200 1,000 
150 1,333 Q 
100 2,000 R 
75 2,667 8 
50 4,000 T 
40 5,000 U 
30 6,666 Vv 
25 8,000 Ww 
20 10,000 x 
16°667* | 12,000 
125 | 16,000 Zt 


_.* Calculated. + Not shown, 
a 


The show how by means of the. 


calculator-board the afore-mentioned 200° -12,000° scale, 
and various other Rymer-Jones scales for use within other 
limiting D R’s, were made by the writer before the publica- 
tion, by Mr. J. Rymer-Jones, of his most useful and in- 
structive article in the ELxcrricaL Review of January 
10th, 1908. . In-the said article the 200° -12,000* scale 


(reduced in size) is shown completed. - This same reduced 


scale is here reproduced in fig. 2 as a completed specimen 
of work eff by the method indicated in fig. 1, in which 
a sufficient number of D R calibrations are given to illustrate 
procedure. 

Regarding preliminary adjustments, the following note by 

Mr. J. Rymer-Jones will be found usefal :— 
“ As the universal shunt is not always sufficiently sub- 
divided to give exactly the full scale deflection (1,000 divs.) 
with the testing ‘battery through 1 megohm, the shunt 
required to give 1,000 divs. is calculated as follows :— 

-“ Suppose’ when taking the constant the battery current 
through 1 megohm gives, with a slide reading sR, a deflec- 
tion of d divs.; then, because. the deflection is in direct 
proportion to the slide reading, the shunt sr to give 


1,000 divé. = and since the alide reading 


MP Xd | 
“Tfsr= 10, the of which. ig 1,000, formula 
becomies s =. OG 


THE CANAL INQUIRY.—II. 


Iw the beginning of railways itwas tiot unnaturally ‘supposed 


that the competition between them and the canals would have 
a chastening effect on the rates charged by either ; and so it 
had—in the beginning.- As time went on railways gradually 


‘covered the land with such a close network of lines that 


every town of any present or prospective importance was 


- adequately served. The canals, on the other hand, cannot 


be said to have marched with the times-and, as a natural 
consequence and in spite of friendly legislation, on only a 
few waterways or parts of waterways, favoured by special 
conditions combined, in two or, three cases, with enterprising 
management, traffic was and has been maintained and even 
increased ; on other waterways it declined, on some it has 
virtually disappeared. Everywhere the proportion of long- 
distance traffic to local traffic by water has become small. 
The position of the canals, so far as regards their total 
traffic, has been at-best one of-a stationary character since 
the development of steam traction on railroads and on the 
sea, while the whole transport business of the country has 
multiplied itself several times over. During this’ period the 
facilities given on what may be called estuaries were enor- 


* mously increased and ocean liners penetrated further and 


further inland, while the harbours served by coasting vessels 

were also enlarged, deepened, and made more secure. 
As is the case in most decaying industries, the- canals did 

not take kindly to this threatened extinction and kept on 


calling on the State to help them out of a state of affairs 


due entirely: to inherent. defects in their systems and toa 
change in the working of all traffic due to changed con- 
ditions of trade. These changes are well described in the 
Report, but the Government from time to time were con- 
strained to listen to the voice of those who did not appre- 
ciate or understand these changes. Between 1892 and 1895 
some inquiries into the condition of certain waterways were 
made by the Board of Trade. In 1900 the Associated 
Chambers of Commercé clamoured for a Royal Commission 
to consider the whole question, but ‘this request was not 
granted till six years later when the present Commission 
was appointed, on a further demand by the Associated 
Chambers of Commerce, with instructions thus summarised : 
—* Taking the waterways of the United Kingdom as they 
are at present, will it benefit the trade of the country, and 
is it practicable, at a cost compatible with a reasonable 
return, to effect such improvements as shall make them more 
desirable to the requirements of modern commerce and, if 
so, in what way and by whom should this be done ? ” 

“A Select Committee had been appointed in 1846 (the 
Railway Commission having been formed in that year) to 
inquire into the principles upon which amalgamation: of 
canal companies and of these with ‘railway companies should 
be “allowed, when ‘they were-clearly proved to be without 
prejudice to public interests—and 774° miles of canals fell 
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ly or wholly under railway control. In 1872 a Joint | 


Select Committee of both Houses inquired into the whole 
question of amalgamation, and still harped on the competi- 
tion string, and reported that it was important an effort 
should be made to maintain the competition that existed, 
thongh it was then evidently in a bad way ; bat that it was 
still more important, whether competition was maintained or 


not, that the capacities of inland:navigation should be fully - 


utilised and developed. The Railway and Canal Traffic 
Act of 1873 followed, one of -the sections of: which was 
aimed against such an ment as‘that by which the 
Birmingham Waterways had come-under the control of -the 
London and North-Western Railway Co. — . 

This arrangement, however, resulted in great advantages 
to the waterways; in the words of the present Commission : 
—‘It is, we think, unlikely that the Birmingham Canal Co. 
had it not been, since 1876, under the control, and supported 
by the financial resources, of the London and North-Western 
Railway Co., would have spent: as much on maintaining and 
improving the canal as has actually been spent during that 
period.” The Joint Committee was a strong one, stronger, 
it may be said without offence, than the present one, for on 
it sat Lord Carlingford, as chairman; Lords Ripon, 
Salisbury, Derby, Cowper, Ridesdale, Monk. Bretton, and 
a ; with Messrs. Cave, Childers, Dodson, Hunt and 
Ward. 

A Select Committee of the House of Commons sat: in 
1881 and 1882 on the subject of railway and canal charges 


and on the working of the Railway Commission ; they found © 


that there was some foundation for the complaints that had 
been made against the treatment of canals by railways, and 
they recommended that Parliament should not sanction any 


farther control, direct or indirect, of canal navigation by a 


railway company. The railway companies probably received 
this blow with greatequanimity. In 1883 anothersimilar Select 
Committee inquired into the condition and position of the 


canals and internal navigation of the country, and added — 


another volume of goodly size to the extensive literature 


that had already accumulated. They advised their re- © 


appointment, which, however, did not take place. 

The last piece of legislative activity recorded is the Rail- 
way and Canal Traffic Act of 1888, by which considerable 
additions were made to the powers exercised by the Board 
of Trade with regard to canals; there were also other 
important changes, such as substituting the present Rail- 
way and Canal Commission for the Railway Commissioners, 
and dealing with traffic on both systems. By the Act 
decennial returns were called for, inspections were made, and 
the abandonment of derelict canals was sanctioned. Sir 
William Holland had introduced Bills formulating the 
demands of the Chambers of Commerce in 1901, 1905 and 
1906, the latter being before Parliament when the present 
Commission was 

The names of the members who dissented, more or less, 


from the Majority Report have already: been given; the — 


majority was composed of the following gentlemen :—Chair- 
man, Lord Shuttleworth, better known as Sir Ughtred Kay- 
Shuttleworth, a Liberal M.P. and author of “Quo Vadis,” 
who has been a member of the London School Board, 
Under-Secretary ut the India Office, Secretary to the 
Admiralty, and chairman of the Public Accounts OCom- 
mittee ; Baron Kenyon, who retired on his election to the 


board of the L. & N.W.R. Co. ; Lord Brassey, G.0:B., 
Assoc.Inst.C.E. ; Sir John E. Dorington, Bart., a former - 


Conservative M.P., a great archeologist and county magnate, 
chairman of the Committee on Ordnance Surveys and a mem- 
ber of the Commission on London Water Supply ; Sir John T. 
Brunner, Bart., LLD., Liberal M.P., chairman of- Brunner, 
Mond & Co.; Sir William J. Crossley, Bart., Liberal M.P., of 
Messrs. Crossley Bros., and a director, during the construction, 
of the Manchester Ship Canal Oo.; Sir Francis Hopwood, 
G.C.M.G., K.C.B., a Liberal, formerly Permanent Secretary 
to the Board of Trade, and now Permanent Under-Secretary 
of State for the Colonies, as a result of the last Colonial 
Conference; Mr. Philip Snowden, Socialist M.P., who 
retired from the Civil Service in 1893, after seven years ; 
Mr. Henry Vivian, Liberal M.P., who has risen from the 
ranks; Mr.'J. P. Griffith, M.Inst.C.E. since 1883, who won 
a: Miller prize in 1861, and whose practice has been mostly 
in I 3 Mr. A. J. Henderson, Ph.D., ‘Hoa. 


Secretary Geographical Association and Professor of Geography 
at’ Oxford ; Mr. M. J. Minch, formerly Nationalist M.P., 
vice-chairman of the Kildare County’ Council ; and Mr- 
William H. Lindley, who has been M.Inst.C.E.- since 


1878. Mr. W. B. Daffield, M.A.,the secretary, is a Liberal | 


and a barrister, and Mr. R. B. Dunwoody, the assistant- 
secretary and engineer, is a former student, and was 
elected Assoc.M.Inst.C.E.about five years ago. Being thus 
composed, it is no wonder that the Majority Report leaned 
in the direction of railway nationalisation. The witnesses 


examined included both canal’ and railway’ men canal 


authorities and carriers thereon, commercial men of sorts, 
agriculturists, mine-owners, ‘‘ and other witnesses” ; manu- 
. facturing and mining associations, Chambers of Commerce, 
County and City Councils, “ &c.,” engineers-:and other 
experts.on questions of inland navigation. ~ The list is 
comprehensive enough in all conscience! 
A close study of the Report is both interesting and 
enlightening. The multiplicity of authorities is a great 
impediment to through traffie on the canals, as it is to tram- 
way undertakings on the roads, and Mr. Davison agrees with 
the majority that this should be abolished, Mr. Inglis 
pointing out that between Birmingham and Hull a cargo would 
be returned by 10 different canal authorities, and that it is 
in this way that the traffic returns are unduly inflated. 
‘Referring to the Report on the condition of ‘the larger 


rivers, viz., the Thames, Severn, Avon, Trent, Ouse, Humber - 


and Nene, Mr. Inglis draws attention to the decadence of the 
traffic on the magnificent natural waterways in the States, 
owing to the extra harfdling required as compared with rail- 
ways, and, ag he truly adds, the position becomes still more 
complicated should the rivers be obstructed by floods, frosts, 
low water, silting up, changes and windings of channels. 
Seeing the magnificent results of the Manchester Ship 
- Canal, and of the improvements to the Tyne’ and Clyde, as 
- already mentioned, it would appear as if money spent on the 
larger rivers would be much more productive of good to the 
country at large than anything that could be done on the 
canals for the same amount of money. ‘* When the average 
business man learns that in a dry season the river traffic 
between Hull and Newark may be delayed two or three 
weeks ”’ (as stated in the Report)“ owing to a shortage of 
water ; or that it would take a barge on the Nene nearly 
three days to accomplish the journey from Northampton to 
Peterborough ” (also in the Report) “ which a locomotive 
will do in two hours, he will no longer be surprised that 
preference should be shown for the railways.” ; 
The inclined lift, to which allusion has already been made, 
and ‘which was one of Mr. Taylor’s recommendations, is at 
Foxton, on the Leicester branch of the Grand Junction 
Canal, and ap to be in amongst some 31 locks, while 
it has replaced a further set of locks. It is evident that the 
use of portages or inclines saves a great deal of water—an 
expensive article on summit levels, and often difficult to get in 
other places ; it is not so evident why these appliances have not 
come into more general use in this country. Another expense 
to which some canals are liable is that due to subsidences, 
owing to underground workings. A notable instance is that 


of the Manchester, Bury and Bolton Canal, belonging to the — 


Lancashire and Yorkshire Railway ; it is only 16 miles in 
length, but in seven years the company had to spend 
£310,000 on works of maintenance owing to this cause. 
Altogether the Report is not very cheerful reading as regards 
the actual dbapiigl condition of waterways in this country ; 


the impediments to through traffic’ which are‘enumerated,’— 


must, many of them, also affect local transport. They 
are :—Differences in sectional area ; size of locks ; depth of 
channel and general condition ; divided ownership ; dete- 
riorating condition and insufficient depth of channel. 

One fact to be noted, which ought surely to have governed 
the Commission’s recommendations, is that the important 
waterways extend to a portion only of England and. Wales ; 
why, therefore, should the publi¢ in general be made to con- 
tribute to the upkeep of a small proportion both in numbers 
and in miles of the waterways, viz., 984 miles out of 5,085 
miles, which take 53 per cent. of the total tonnage, and 
should, therefore, be able to maintain and improve their own 
undertakings should it be worth while doing so? As it is, 


the Commission agrees that local rates. fall, mainly and 


unfairly on English waterways, as they algo do on railways.- 
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sidered iniquitous that private individuals should profit by 
the expenditure of public bodies to’ which they have contri- 
buted very little; surely the reverse is also true, that 
it is still more iniquitous ‘that the country in general 
should profit by expenditure of private indi- 
viduals, to which they have contributed nothing what- 
ever ; especially as, instead of recouping them in part for 
such expenditure, they, the community or the State, actually 
tax them heavily for these same benefits. The recommen- 
dations of the Committee, if carried out, would make 
amends for this injustice in the case of a small proportion of 


_ the canals, but would thereby add ‘to the burdens not only — 


of the less-favoured waterways, but of the railways. Rail- 


_ Ways are already taxed to pay for competing tramways, and 
now it is actually proposed to tax them further to enable 


some canals to compete with them under the most favourable 


conditions. And yet the Report is free to confess that “it 


is not just to say, as some have done, that railway com- 
_ panies, except, yerhaps (our italics), in a few instances, 
acquired canals in order to strangle them.” The Commis- 
sioners do not impute to the companies any positive and 
deliberate intention of throwing obstacles in the way 
of traffic on their canals, and yet the Majority Report 
recommends a policy which, if entirely successful, would 
deliberately throw obstacles in the way of traffic on the com- 
peting railways. > 
The recommendations of the majority in the Commission 
= now be summarised as briefly ae — 
he first. measure should be the formation of a Central 


Water Board for Great Britain on the lines of ‘the “ Road. 


Board.” 

“The four main routes forming the “cross” should be 
vested in the Board at once. 

The Water Board to propose a scheme or schemes for sub- 
mission to Parliament if approved. by the Government and 
‘to continue doing so from time to time. 


The acquisition of any British waterways of importance - 


now in the hands of railway companies (whether worked to 
the best advantage or not), and including the Caledonian 
-and Crinan Canals, should be included in one or more of the 
earlier schemes. 


The collection of information as to flows of rivers and 


streams, and as to water supplies to navigable waterways, 
might also be entrusted to the Board. 

The Board might be assisted by Local Advisory Com- 
mittees. The n waterways should be acquired by a 
— resembling that adopted in the Port of London 

ct. 

_ The total cost of the whole scheme of improvements 
(excluding cost of acquisition) is estimated to be 174 millions 


by the majority, but Mr. Davison considers it would be 


much more, and it is to be borne partially or wholly, by the 
State. This expenditure would be spread over many years. 
The working expenses are estimated at over a million, 
while the existing gross income of the canals -affected is 
£568,000. 

- Tt would really appear as if these many millions could be 
more advantageously applied, as already suggested, in 
improving and deepening existing tidal rivers, or to quote 
the President of the Institution of Civil Engineers, if the 
State desire to cheapen transport, they should do’so, “ by 


assisting that means of transportation which is available for 


all descriptions of traffic, can give a far more efficient service 
generally, and cannot be done without.” This assistance 


might very well take the shape of remitting or lessening 


both the local and the State taxation of railways. 


‘ Self-Starter for Induction Motor.—According to 
the Financial News, a patent recently issued to Messrs. B. G. 
Lamme, R. 8. Feicht and G. H. Gauelon, deals with means for 
rendering a single-phase indu motor self-starting under. full- 


load torque. The rotor of the machine is arranged to revolve 


independently of the shaft during the starting period. The arrange- 
ment is such that the rotor’ starts from rest with the machine 
operating * as a split-phase motor. As the speed increases, a 
centrifugal device first opens the ai starting circnit, then 


uxiliary 
short-circuits the added starting resistance in the secondary circuit, © 
the shaft, thereby bringing the 


and:finally clamps |the rotor 
shaft with its load up to the full-load speed of the machine. 


It seems curious, in this connection, that the theory of 
“unearned increment” has not been applied. It is con-. 
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Die Transformatoren. By Dr. BENISOHKE.  Bronswick 


Fried. Vieweg & Sohn. Price M. 9. (Vol. XV of - 


Elektrotechnik in Einzel-Darstellungen.”’) 

The question of the design, construction and testing of 
single-phase and polyphase transformers is fairly fully 
gone into in this volume. The theory is based on the 
well-worn assumption of definite coefficients ‘of self and 


mutual indaction and sine-wave supply voltages, but the 


more important practical effects of the inaccuracies involved 
in these assumptions are carefully pointed out, and in this 
way the reader will usually be prevented from going astray. 


A great many useful practical hints on design are given,’ 


and the details of construction are well brought out by the 


many good illustrations, but the book does not profess to be 


a complete guide to practical transformer design, so that it 
is perhaps natural to find the question of the actual dimen- 
sions left very hazy, especially as there is still considerable 


_ divergence of opinion on this subject amongst different . 


makers. 


On the other hand, a number of points are touched on © 


which are not included in the average alternating-current 
text-book, such as the exact effect of the number and 
arrangement of the primary and secondary coils on the 


leakage flax, the effect of the internal electrostatic capacity 


of the windings of high-pressure transformers, the import- 
ance of the type of core joint on the eddy-current loss, the 
effect of intermittent loading on the temperature rise, and 
the various possible and impossible connections of three- 
phase transformers for running in parallel. 

The index -is altogether insufficient, as a number of points 
are treated in the book under more or less irrelevant: heads, 
and can only be traced by means of an effective index. 

A correction is required to a diagram on p. 58, in which 
part of the leakage flux is shown as flowing in the 
opposite direction to the main flax in the core. On p. 186, 


also, an unworkable suggestion occurs for artificially loading - 


a single-phase transformer by splitting up its secondary 
winding into two unequal parts and connecting them in 
opposition. The result of this might be to cause the correct 
secondary current to flow, but the primary would still carry 
little more than its no-load current. Se eae 


Electric Cables : “Their Construction und Cost. By DD. 
Coy x, M.I.E.E., and F. J.0. Howe. London: E. and 
F. N. Spon, Ltd. Price 15s. net. eee: 


The book under review is unique in character, and 
furnishes information of practical value, unobtainable in 
any previous publication, together with the results of recent 


researches in cable design. 


~~ Tt is a welcome addition to the literature on electric cables, — 


and the authors are to be congratulated on their production, 
inasmuch as the data given result from their experience of 
46 years (total), 


The fact that Mr. Coyle has been in the service of such" 


noted firms as Max Sievert’s Fabriks Aktiebolag, Stockholm ;_ 


‘Messrs. Siemens Bros. & Co., Ltd., London ; Kabelwerk 


Duisburg ; Kabelwerk Oberspree (A.E.G.) ; and that Mr. 


. Howe has been in the service of Messrs. Siemens Bros. & Co., _ 


Ltd., London, and Kabelwerk Oberspree (A.E.G.), enhances 
the value of the book, and gives authority to the informa- 

Engineers engaged in the electrical industry will find the 


book exceedingly valuable, as it will enable them to deter- 


mine the dimensions and approximate cost of any type of. 
cable by the use of simple formule and tables. The utility 


‘of the book is further enhanced by the use of the metric 


system. 
: The arrangement of the chapters according to the manu- 
facturing processes is good, but the volame would have been 
easier to handle if the running title on each page had been 
replaced by the chapter heading. 
Details of the average English and Continental practice 
are given, together with the recommendations of the various 
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Chapter I deals with condactors, and its practical value 
may be gauged by the following extracts :— 

“For rubber-insulated cables it is advisable not to use 
wires of greater diameter than 2:5 millimetres.” ‘ For 


r-insulated and other cables it is not advisable to use 


wires of greater diameter than 4:2 millimetres.” 

“In the case of extra-high-tension cables, it is very im- 

rtant that curves of .small radius be avoided in the 
periphery of the conductor.” 

_“To some cases it may be advisable to provide the con- 
_ ductor with a circular metallic periphery.” 

Tables occupying 45 pages are given, showing cross- 
sectional area in square inches and square millimetres, 
weight of copper in kilogrammes per kilometre and in 
pounds per mile, the number and diameters of the wires in 
the strand. Conversion data are conveniently placed at the 

_ end of the tables. 

The definition of pitch diameter (page 47) is liable to 
give an erroneous impression ; it might be amended so as to 
bring it into line with the calculated data concerning resist- 
ance, weight and effective area of strands on page 49. 

The physical constants of copper, annealed high-con- 
ductivity commercial copper and hard-drawn copper are set 
out in a concise manner. 

Sector-shaped strands are briefly described, attention being 
called to the inadvisability of employing a true sector on 
account of the sharp corners damaging the insulating 
material, and the production of excessive electric stress. 

Among the many tables are to be found the following : 
Weight of-copper wire in lb. pernautical mile, Brown & Sharpe 
or American-zauge wires, Continental normal sections and 
strands, standard wires and strands, voltage drop in copper 
conductors, temperature coefficients for copper, and the 
amount to be added or subtracted from the cost of a cable by 
a rise or fall in the cost of copper in increments of 1s, from 


- 602. to 180s. per 100 kg. 


Curves relating to the resistance of copper and aluminium 
conductors to alternating currents are included. 

The method of deducing the number and size of wires 
necessary to form a concentric conductor of any cross-sectional 


- area is given, but no allowance has been made for the reduction 


the. number and increase in the size of the wires due to 
the lay. 

The physical constants, mechanical tests, and a table 
giving temperature coefficients of aluminium conclude the 
chapter. 

Impregnated paper insulation and impregnated jute insu- 
lation are dealt with in Chapters II and III in a thorough 
fashion. Tables showing tests of paper, thickness of paper 
and jute dielectrics for various voltages, data and tables for 
determining the weight of materials, description of various 


insulating compounds, curves of dielectric strength and effect 


of temperature, besides numerous hints, are given. 

India-rubber and gutta-percha dielectrics are discussed 
in Chapter IV, which opens with a short description of the 
process of manufacture of compound rubber and its applica- 
tion to wires and strands. - 

Data, tables of weights and temperature coeffivients of 
india-rubber and gutta-percha are included. — - 

The next chapter is devoted to dry-core telephone cables, 
a'comparison being made between the sizes of conductors used 
in Scandinavia, Germany and England, and short accounts 
given of the ordinary twin, multiple twin and quadruple 
types of cables. 


The formula from which the diameter of the cables may - 


be determined is based on first principles, and on actual 
tests of some 500 cables. This is hardly the time or 
place to enter into an academic discussion on the 
merits of the formula; it is sufficient to say that it 
farnishes an easy means of arriving at the dimensions of the 
cable in order to obtain approximate costs. 

The use of the letter x in the expression— 


0°02416 (K 2) 


is inidvisable, as it has previously {been used to represent 
the stand basis coefficient. 


No mention is made of the “ wire to earth” capacity and 
its relation to the “ wire to wire” capacity. : 

A valuable addition to this chapter would be a table 
giving thickness and weight of paper, or the ratio of paper 
cross-section to air cross-section, for various sizes of con- 
ductors and capacities, but perhaps this information is in- 
cluded in the term “ Trade Secret.” 

We come now to the portion dealing with vulcanised 
bitumen; in Chapter VI the composition, methods of 
applying to the conductor, thicknesses, data for deducin 
weight, and the physical constants are given. — 
hea and braids are fully discussed in the following 
chapter. 

In Chapter VIII an interesting curve giving the allowance 
for vena contracta is set out. Tables giving the thickness 
of the lead sheath according to English and Continental 
practice, data showing physical constants and mechanical 
tests, and a table giving weight of lead in Ib. per nautical 
mile are included. A “rise and fall in price” table, similar 
to the one given for copper, would be useful. 

Two chapters are devoted to the consideration of steel 
wire and steel tape armouring. 

Labonr charges and expense are n‘xt dealt with, and the 
authors have expressed these charges as a percentege on the 
cost of material, having found from actual costs that the 
labour varies from 5 to 15 per cent., according to the type 
of cable. Tis method is only correct when the materials 
are worked out at standard prices. 

Shop expense is usually taken at 100 to 200 per cent. on 


the cost of labour, but in Table 129 only 25 to 75 per cent. 


is included. 

For waste of material, 24 per cent. covers for ordinary 
cable ; 1ubber and dry-core cables require an allowance of 
5 per cent. Only 2 per cent. has been allowed in Tables 162 
to 164. 

Examples of detailed estimates for four types of cables are 
very clearly set out. 

The closing chapter deals with cable constants such as 
self-induction, electrostatic capacity, dielectric resistance, 
carrying capacity of cables, and voltage stress in alternating- 


‘current cables. Details of construction and tests of special 


cables are given. . 

Throughout the book prices of the various materials used 
are stated. 

The volume contains no fewer than 216 tables and 69 curves ; 
from this one may jadge the enormous amount of time and 
labour the authors have devoted to its production. It is well 
got up, and from its compactness, clearness, and wealth of 
detail, will be a valuable acquisition to any electrical 


engineer’s library. 


Allas der Elektropathologic. By Dr.S. JELLINEK. Berlin: 
Ucban & Schwarz2nberg. 1909. Price M. 35. 


This is a unique production, giving upwards of 200 illus- 
trations—very many of them in the natural colours—of 
accidents due to electric shocks on high-pressure systems and 
to lightning strokes, with brief particulars of the circum- 
stances attending the incidentsconcerned. The greater part 
of the work relates to personal injuries, and the originals from 
which the illustrations were made are preserved in the 
Electropathological Section of the Museum of the University 
of Vienna, in the form of caste, specimens preserved in 
spirit, paintinge, photographs, &c. Most of the cases dealt 
with came under the personal observation of the author ; 
they include 29 instances of personal injary due to electric 
currents, one of which was self-inflicted. Explanatory 
diagrams are given, showing as nearly as possible the position 
of the sufferer with regard to the electrical circuits, 
machines, &c., at the moment of receiving the shock. The 
coloured illustrations, naturally, are in many cases very 
repulsive—almost sickening, in fact—in aspect, frightful 
burns being inflicted upon the victims. Microscopic sections 
of tissues impregnated with volatilised copper, or otherwise 
affected, are sometimes given. In not a few cases, we are 
pleased to say, photographs showing the appearance of the 
sufferers at intervals after the accidents are reproduced, thus 
indicating that they survived and were restored to health ; but 
too often the result was death. In addition to the bodily 
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injuries, many interesting examples of cables and other elec- 
trical apparatus destroyed by short-circuits are illustrated, 
and the effects of lightning discharges upon persons and 
things are well exemplified. The book is not such as one 
would care to leave about the house, bat must prove of 
-material assistance and value to those whose province it is to 
javestigate the subjects dealt witb, and we owe the author 
and publishers a debt for the admirable manner in which it 
has been produced. 


The Alternating-Current Commutator Motor: The Leakage 


of Induction Motors. By Dr. GoLpscumipT. 

London: Electrician Printing and Publishing Oo. 
. Price 6s. 6d. 

The subject of single-phase commutator motors is one 
which undoubtedly requires the full treatment which only 
a separate treatise permits, but, although the present volume 
contains a great deal of useful first-hand information, it 
hardly covers the ground completely enough or in a snffi- 
ciently systematic matter to be able to rank as a text-book 
of the subject. To those not previously familiar with these 
machines the treatment will often seem obscure, although 
to the designer the condensed form in which the writer pre- 
sents the resulis of his investigations and the numerous 
tables and curves will prove of great value. The subject, 


however, justifies an enlargement of the book, so that much | 


more detailed explanations, both of the theoretical effects and 
of the way in which the tabulated figures have been arrived 
‘at, can be included. 

In the first chapter the elementary electrodynamic Jaws 
and their application to motors are dealt witb. Chapter II 
is divided into nine sections dealing with the plain series 
motor, first,on the assumption of no losses and no leakage, 
’ and then under working conditions. The method of draw- 
* ing the circle diagram from the test results and from calcu- 

lation is next outlined. The question of commutation and 
the effect of the voltage indaced in the short-circuited coils 
by the transformer action of the main flax is then fully gone 
into, and a simple approximate method of calculating the 
iron losses in the motor is explained, but it is difficult to 
estimate its reliability in the absence of any confirmation by 
actual teste. The question of heating is not considered, 
perhaps becanse it does not differ materially from the same 
_problem in connection with the older types of machine, but 
“its importance deserves some reference. Chapter III deals 


‘with the plain repulsion motor, and contains a ‘useful com- © 


‘parison between series and repulsion motors. The pro- 
blem of the size and heating of the commutator of repulsion 
motors is not discussed. 

In Chapters IV and V the Latour-Winter-Eichberg re- 
pulsion motor and some other modifications are described, 
and in Chapter VI illustrations and particulars of a number 
of ‘actual «motors as constructed by Messrs. Siemens,- the 
Oerlikon Co., Kolben & Co., the Westinghouse Co., the 
General Electric Co., the A.E.G., &c., are given. 

_ The section of about, 50 pages on the “ Leakage of 
‘Induction Motors,” at the end of the book, is quite inde- 
and has no direct reference to commutator motors. 

t is mainly a reprint of some articles by Dr. Goldechmidt 
‘in the Electrician. He handles the problem partly by calcu- 
‘lation and partly by means of constants derived from tests, 
and in a manner which, though somewhat less theoretical 
than that of Adams, is less empirical than that of Behn- 
‘Eschenburg or Hobart. The differences between the leakages 
of single, two and three-pbase motors are carefully brought 
out, and an especially useful section on the effects of the 
vatious arrangements of the coil ends is included. Nosingle 
complete formula for the leakage coefficient is developed 


(except one for rough preliminary calculations), but, instead, — 


three factors are left in the expression, and the correct values 
for these have to be picked out of three tables to suit the 
‘various cases under consideration.. The leakage coefficients 

‘calculated. by this method for normal designs do not differ 
amarkedly from those obtained by 
te effects 


formula ;-but the clear insight given into the separa 
of‘ the slot: leakage, the zig-zag~ leakage and the coil-end 
Jeskage makes- the: method safely applicable, even in quite 

~ "A number of minor misprints:occur throughout the book, 


houses, &c. 
fixed rental per Jamp per week, including fitting up the 


é.g., on p. 87, OA is given in place of OH; on p. 102, “4a 


period ” in place of “‘} period ” ; on p. 103, fig. 112 has one 
arrow reversed ; on p. 115, ” occurs twice in place of 7, ; on 


p. 145, fig. 180 is given in place of fig. 177 ; on p.175, = 

t 
is given in place.of x on p. 192, 1,’ — 7,” occurs in 
place of T,’ + &c. 


The inaex couid be a good deal extended with advantage, 
and a table of symbols (preferably with references to the pages 


on which they are explained) should be provided for the- 


commutator motor section, as it is already for the induction 
motor leakage section. 


THE “FIXED-PRICE” LIGHT. 


DvrinG the past year or two a great deal of prominence 
has been given to the development of the ‘small consumer ” 
load by central-station engineers and others, the methods 
suggested for attaining this very desirable object being the 


subject of much critical attention on the part of those 


interested. 

Fortunately for the present day movement, sorry attempts 
with carbon lamps and expensive wiring in the past, accouat 
for much of the adverse comment, and those who have 
recently taken up the subject with metal-filament lamps, and 
the cheaper, though no less efficient, wiring which is now 
available, are enthusiastic as to its possibilities. 

The most recent move in this direction has been made by 
the Fixed Price Light Co., Ltd., whose suggestive title carries 
with it the essence of the company’s proposal. The com- 
pany; which is fathered by Messrs. Siemens Bros. & Co., bas 


adopted the original proposal of Messrs. Handcock & Dykes, — 


and retains that firm as its consulting engineers ; its objects 
are, primarily, to enable tenants or owners of small property 
to have their premises wired and electrical energy supplied 
on the basis of an inclusive fixed rental per lamp. 


Briefly, the company acts as ‘“ middleman,” purchasing 


energy in bulk from any supply authority with whom +uit- 
able arrangements can be made ; it provides the necessa:y 
capital outlay in the form of a “ ready-for-use”’ installatiou 
—an arrangement which, of course, avoids the bagbear of 
initial outlay which the small consumer cannot afford, and 
which should appeal to many supply authorities, who either 
have no powers or are not in a favourable position to carry 
out a scheme of this kind for themselves ; incidentally, it 
relieves the supply undertaking of a great deal of worry, and, 


as it seems to us, provides the commercial link between the - 


station engineer and the consumer, a link which is too often 
missing. 

The Fixed Price Light Co. will issue specifications to 
contractors and call for tenders for the wiring of selected 
The light will be supplied to the tenants at a 


houses, the first lamps, and the charges due to the supply 
authority for the energy supplied, When the lamps wear 
out, new lamps will be supplied by the company, either at 
the usual retail price or on easy terms. The company will 
also keep the installation in good order, free of charge, except 
in respect of breakages. 

The company is prepared to receive proposals for wiring, 
in selected localities, not less: than three rooms in any one 


house, and suitable fuses, switches, shades, lamps, &c., have © 


been designed and standardised for the purpose. The lamp 
and shade selected will light adequately one room of ordinary 
size, as generally found on premises of the kind described. 
The consumer will be expe -ted to use his light reasonably and 
without waste, and in order to control him in this respect, 
the company has decided not to include the supply of new 
lamps in the weekly rental, but to make the consumer pay 

The company’s initial venture is concerned with property 
in the Rotherhithe New Road and Waterloo Road districts, 
where it has opened offices and entered into arrangements 
with the London Electric Supply Corporation. As regards 
the former district, through the kindness of the company, we 
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were enabled on Friday last to inspect the branch office and 
show house at 141, Rotherhithe New Road, in which case the 
supply is an alternating one, and is transformed down to 60 
volts for use in the house. The wiring throughout is con- 


centric, ron on the surface, with single Stannos ” wires, the. 


metal sheath serving as the return conductor. 
Tantalum lamps are supplied, with opal reflectors and 
fitted to ceiling blocks, no flexible being employed ; in 


this particular case the 25-c.P. lamp has been found satis-— 


factory in the larger rooms, but it will be noted that the 
company undertakes to give an adequate light, which 
means, presumably, sufficient to satisfy the needs of the 
consumer. 

The scale of charges has been fixed at 24d. per light per 
week from April 1st-to September 30th, and 34d. per 


light per week from October ist to March 3ist—the latter 


scale working out at only $d. per night per lamp during the 
dark winter months. 


The arrangements to be adopted by the company for 


supplying its consumers depend, of course, largely on cir- 
cumstances, but in the case of the average terrace of small 
houses it is contemplated to place the main cat-onts, meter 
and transformer (where used) in locked iron cases, which 
will, if necessary, be attached to the outside of one of the 
houses, and from which a common-supply cable will be 
carried along the front of the terrace, services being teed 
off to the various houses. 

Naturally, the company aims at simplicity, and in this 
connection the utility of the Stannos system is self-evident. 
We understand that a man and boy wired the company’s 
show-house in a day, and that the inclusive cost of the 
installation works out at under 10g. per point. 

We need only add that the company isin an excellent 
position to carry out a scheme of this kind, and if properly 
supported by the supply authorities, its efforts should help 


towards the solution of one of the difficulties which face the 


supplier at the present time. 
THE GERMAN ELECTRICAL INDUSTRY. 


Tax electrical trade in Germany during 1909 was very satisfactory 
to the leadiag firms as a whole, although the great hopes which 
were entertained at the beginning were not realised, owing to the 
absence of enterprise likely to afford scope for the financial activity, 
of the two trustee banks formed specially for the purpose. Among 
the events of the year may be recalled the collapse and speedy 
reconstitution of the Cable Syndicate, with the inclusion of an 
important outstanding firm; the introduction of a lamp tax, 
which is, however, said to have been largely equalised by the 
economy resulting from the adoption of metallic-filament lamps; 
and the development of. power stations or works for the supply 
of large areas of a scattered character. But the principal 
event of the year, according to a statement made by a prominent 
representative of one of the leading manufacturing companies, was 
thezpproval in principle, by the Minister for Railways, of the grant 
of a concession to private enterprise for the construction of a high- 
speed railway between Cologne and Dusseldorf. Apparently this 
expression of opinion is based ‘upon the expectation that a develop- 
ment of electric railways will take place when the line in question 
has actually been built. 

The Bergmann Electricity Works Oo., of Berlin, which was 
formed in 1898 with a capital of £50,000, has gradually increased 
the latter to £1,050,000, and is now raising a 44 per cent, loan in 
the form of bonds amounting to £500,000. The issue was sanc- 
tioned in May of last year, and is intended to financially equip 
the company for the work which the electrical industry expects in 
the coming years, particularly in regard to electric railways. 

The Gesellschaft fiir Luftetickstoff Verwertung (Atmospheric 


Nitrogen Utilisation Co.), of Wiesbaden, has just resolved upon a 
fresh scheme of financial reconstruction which, whilst extending - 


the scope of the undertaking, will place it under the control of. 
foreigners. It ap that negotiations were entered into with a 
German financial group too late to ensure the reorganisation being 
carried out under Tentonic auspices, and it has therefore been 
decided to accept offers which will place seven Frenchmen on the 
board as representing £40,000 of new capital and three directors of 
Ganz & Co., of Bada-Pesth, as representing £15,000 of new capital. 
The directors of the Accumulatoren und Elektricitits Werke 
Gesellschaft vorm., W. A. Boese, of Berlin, have issued a circular in 
Teference to a scheme of financial reconstruction. . The circular 
states that the scheme will render £110,000 available which will 
permit of the disposal of creditors dnd of the bills in relation to the 


that the prospec 


13 electricity works built or financed, and will also strengthen 
the company’s working capital. 
The soareholders in the Telephonfabrik Gesellschaft vorm., J. 


Brrliner, of Hanover, recen'ly approved the report and accounts for 
1908-9, and the payment of a dividend of 11 per cent. on a share 


capital of £200,0u0, as compared with 10 per cent. on £150,000 in 


the preceding year. According to the report, the turnover again | 


increased, the branch establishments were well employed, and 
Government orders were on hand to a satisfactory extent. 
Having regard to the new English Patent Act, the London 


branch had been converted into an independent share company, 


in which the Hanover company was interested to the amount of 
the capital hitherto participating in it. The amount expended on 
patents had been written off. The gross receipts from sales and 
capital iavestments amounted to £71,440, asagainst £59,070 in 1907-8, 
After meeting workiog expensesand providing £14,170 for deprecia- 
tion, as contrasted with £7,750 in 1907-8, the net profits, including 
the balance forward, reached £31,440, as compared with £22,340 in 
the previous year. Ia addition to the ordinary capital, the company 
has a 44 per cent. bond issue of £50,000. At the recent meeting it 
was stated that the course of business was very favourable, and that 
the home and foreign factories had an abundance of orders on 
hand, : 

The Elektrische Licht und Kraftanlagen Gesellschaft, of Berlin, 
which ig an investment compahy covering electr.cal undertakings 
of various kinds in different parts of the world, reports gross profits 
of £152,950 in 1908-9, as contrasted with £155,700 in the previous 
12 months, on an ordinary paid-up capital of £937,500 and a bond 
issue of £1,243,500. The net profiss amounted to £5,200, as 
against £84 850 in 1907-8, and a dividend has‘been diclared at the 
rate of:7 per cent., as in each of the four preceding years. It is 
mentioned in the report that the company took over one-half of the 
ordinary capital of £225,000 issued by the German Quban Elec- 
tricity Co., which was formed last March with the. co-operation of 
the Deutsche Bank for the acquisition of the electricity works at 
Cardenas, Guana>aesa and Matanzas. The remainder of the purchase 
price of the Brazilian Electricity Co., of Berlin, had been taken 
over during the year by the Brazilian Securities Co. An English 
banking group had granted an advance of £300,000 to the Earpresas 
Electricas Asociadas, of Lima, Peru, and the Licht and Kraft Co. 
had accepted a sub-allotment of £15,000 ont of the total: The 
banking group had secured an option which had to be 
exercised by the end of January, 1910, on a 6 per cent, 
loan of £1,000,000. An attempt was made at the recent 
meeting to secure an increase in the proposed dividend, but 
this was unsuccessful, and it was stated that the company followed 
the principle of the Deutsche Bank in the sense of paying constant 
dividends, and of only augmenting them when the company was so 
strongly fortified that, as far as human calculation went, a reaction 
was no longer to be ex: 


Siemens Elektrische Betriebe. Gesellschaft, of Berlin, which is 


wholly concerned with the working of its own or leased generating 
stations and tramways both in Germany and other countries in. 
Europe, realised gross profits of £52,770 trom these undertakings 
in 1998-9, as contrasted with £50,520 in the preceding year, whilst 


interest yielded £24,230, as agaiost £14,200 in 1907-8. After. 


making provision for the interest service on. the tond capital -of 
£682,500, as compared with £577,000 in the previous year, meeting 
administrative expenses, writing off £13,180 for the depreciation of 
electricity works and placing £5,249 to the renewal fand, the 
accounts show net profits of £25,990, as against £25,620 in 1907-8, 
This surplus has allowed of the payment of a dividend at the rate 
of 6 per cenf. on the ordinary share capital of £375,000, being the 
same as in each of the two preceding years. _ It was mentioned at 
the recent meeting that the concession received from the Govern- 
ment for the power station on the Wiesmoor in East Friesland, 


which was carried out by the Siemens-Schuckert Works, was 


for a period of 65 years. A second concession of a similar kind 
had just been obtained from the State of Liibeck, where the pro- 
jected station would supplement the Liibeck municipal station, 
which could not be further extended, and all the Liibeck towns 
would be gradually connected with the new works. It was added 
ts for the current -year were favourable, as the 
receipts of the individual works iadicated an expansion. 


The Gesellschaft far Blektrizitéts Anlegen, of Berlin, which owns 


various electric supply works, and is financially interested in others, 
records gross profits of £33,310 for 1908 9, as against £22,100 in the 


preceding year. Including the balance forward the net profits, 


amounted to £26,930, as compared with £20,540 in 1907-8. It: is 
proposed to pay a dividend of 6 per.cent. on the share capital 
of £350,000, this contrasting with 6 per ceat. on £250,000 in 1907-8. 
The undertakings owned by the company stand at £130,000, as 


compared .with £123,500 in the previous year, the increase being ~ 


due to extensions carried out at. the Sassnitz works, 


1908-9. 1907-8. 


H. Geist Elektrisitiite Qesellschafi. NL... 


Fabrik Isolierter Drihte (Vogel)... 2%. 3 
Hlektrizititewerk Berggeist ... 2 
Rheinische Schuckert Gesellschaft .. ... 7 

The liquidation of the Helios Elektrizitiits Gesellschaft, of 
Cologne, whose manufacturing works were disposed of to two of the 
principal firms a few years ago, and which is now only financially 


concerned with various supply. works, bas not yet been. bronght to . 


aconclusion. According to the liquidator’s report for 1908 9, the 
profit and loss account closed, as in the prece year, with a loss 
of £419,000, A year ego an offer was made to take over the whole 
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of the assets, which would have permitted of a settlement with the 
bond-holders and creditors to the amount of 674 per cent. of their 
claims, bat the proposal was declined. Now a new offer is under 
consideration, which euggests the transfer. on the basis of 834 per 
cent. of these claims, whilst the shareholders, although having no 
legal claim, would receive 4 per cent; of their holdings if the scheme 
is brought to a successful issue. : 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


MEXICO.—It is imperative that the exact net and gross weights 
in kg. should be marked on each package and specified on 
. invoices, bills of lading, and certificates of origin. The net 


weight in kg. of each class of goods should be given, and the ' 


ori,in of the goods declared in all documents. The marks 
and numbers murt be stencilled. Invoices in quaduplicate, 
signed by the Ccnsul, must be made out in Spanish or 
Eoglish on special forms; also one copy of merchant's 
invoice, which must have the following declaration below 
the total of the invoice :— 


On erch of the Consular invoices : 
' . I (we) hereby declare that I (we) proceed with all legality 
and good faith. (Signature.) 
Dat: d at (London). 


On the mercantile invoice: 
' I (we) hereby declare on my (our) responsibility that the 
 amust of £ 8. 
and ccrrect. 
‘Dated at (London). 
In case the shipping agents are unable to produce the mercantile 
‘or manufacturers’ invoice, the following declaration must be made 
on.all four copies of the Consular invoices :— 
I (we) hereby declare that I am (we are) unable to present 
-the mercantile invoice of the within-named goods, and therefore 
attest on my (our) responsibility that the total amount of 
& 8. é. is their true and correct value. j 
Dated at (London). 


(Signature.) 


(Signature and address.) 


Documents should be lodged at the Consulate the day before the 
' steamer sails, otherwise a fine is imposed on late documents, If 
Consular invoices are presented for legalisation 48 hours after 
sailing of the vessel, a double fee is charged. The fees char, ed by 
Consuls for legalising invoices are: 83. for goods to a value of £20, 
163. for goods to a value of £200, and 4s, extra for every additional 
£100. - 

Consular invoices should specify not only the place of destination 
in the interior of the country, but also the port by which the gocds 
ate to enter the Republic. 

Until December 14th, 1913, the Mexican Government is 
authorised to accord to companies investing not less than 100,000 
pesos in the establishment and working of industries which are 
ertirely new in the Republic, exemption from Customs daty in 
respect of all machinery, apparatus, tools and appliances, and con- 
atruction materials necessary for the establishment of the industry 
and the erection of the works. Concessionaires are required to 
furnish a bond in each cate covering the gocds thus introduced, 
which will be cancelled as soon as the machinery has been erected 
or proof furnished that the apparatus, tcols and materials have been 
used for the purpose for which they were ostensibly imported. 


(To be continued.) 


_.NEW PATENTS APPLIED FOR, 1910. 
: (NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mzssre. W. P. Taompson & Co., Elec- 
‘trical Patent Agents, 285, High Holborn, London, W.C., and at Liverpool 
and Bradford, to whom all inquiries should be addressed, 


1, “ Improvements in portable telephones and electric batteries therefor.” 
W. K. L. Dickson. January Ist. x 
** Improvement in change-over switches, auto-starter switches and such 
like.” J. R. Jenxins. January lst. 
65. “Improvements in or relating to —e for telephone or other weak 
current apparatus.” ©. Srite. (Date applied for under Sec. 91 of the Act, 


January 12th, 1909, being date of application in Germany.) January Ist. 


(Complete.) 

66, “Improvements in the manufacture of electrodes for secondary 
batteries.” Szrcz AposToLorr and V. DE KaRAVODINE, 
January lst. 

71. “Improvements in and relating to electric welding.” HE, B. Koopman, 
January ist. 

97. *‘ Improvements in holders for glow lamps for use on motor-cars or other 
purposes,” A. G. Brnstgap Aron. January Ist. 


101. ‘Improvements in electro-magnetic signalling devices for ret ; 


ig two or more alternate signals or indicators using one live wire 
earth or two wires only.” J. Wii11s and B. Jonnson. January 3rd.; 
182, ‘ Process for electrically sizing, filling and colouring paper.” F, 
ARLEDTER. January 8rd. 


150. fittings for electric lamps and the like.” -N. 
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d. mentioned in this invoice is true: 


187. ‘Improvements in signalling by electromagnetic waves.” R, A 
Frssenven. (Date applied for under Sec. 91 of the Act, January 18th, 1908, 
being date of application in United States.) January 4th. (Complete.) 5 

205. ‘Improvements in or relating to starting switches for e} 
motors.” R. January 4th. — 

211. ‘ Improvements in and relating to protective devices of the t k 
as lightning arresters,” British Homson-Hovston Co., Lp. 
Electric Co., United States.) January 4th. 

212. ‘* Combined adjustable support and contact device for electrically. 
fans.” J. Bery, January 4th. 

299, + Improvements in and relating to transmitters of distant transmission 
devices and the like.” H. CaRBoNNELLE, (Date applied for under Rule 13, 
August 25th, 3909. An invention comprised in application No. 19,516 dated 
August 25:h 1909. Application for patent of addition to No. 5,187 cf 1907.) 
January 4th. (Complete.) 

255. Improvements in electric arc lamps.” A, KERsHAW. January 5th. 

282. ‘*Improvements in devices for making temporary electric contacts,” 
Epwarp, fREiHERR VON MAIRHOFEN and M. STEIN. January 6th. 

286. ‘‘Improvements in devices for electrically-kindling gas burners,” 
Societe Ausert Freres. (Date applied for under Sec. 91 of the Act, March 
13th, 1909, being date of applicationin France.) January 5th. (Complete,) 

292, ‘Improvements in or relating to-trolley poles for electric cars.” F,G, 
Yeo. (P. A. Robertson, South Africa.) January 5th. 

839. ‘Improvements in sparking plugs.” H.G.Lonerorp. January 6:h. 

819, ‘* Metal-filament Jamps having filament carriers arranged elastically,” 
O. Krause. (Date applied for under Sec. 91 of the Act, Jaly 5th, 1909, b 
date of application in Germany. An invention comprised in application 
No, 22,458 of October 2nd, 1909.) January 6th. (Complete.) 

850. ‘* Metal-filament lamps having filament carriers ariangei elastically.” 
O. Krause. (Date applied for under Sec. $1 of the Act, July 7th, 1909, being 
date of applicationin Germany. An invention comprised in Application No, 
22,468 of October 2nd, 1909.) January6th. (Complete) 

861. ‘* Improvements relating to the electrical transmission and reception cf 
signals, drawings, photographs and the like.” T.T. Baker. January 6:h. 

377. “ Improvements in apparatus for automatica!ly-recording intervals cf 
time, between the passage of trains on a track and the spead cf the trairs,” 
Siemens & HatsKe AkT-GEs. (Date applied for under Sec. ¥1 of the Act, March 
25th, 1909, being date of application inGermany.) January 6th. (Complete.) 

889. ‘Improvements relating to field magnets for elcc.rical machin,” 
J. January 6th, 

383. ‘*Improvements in the manufacture of electrodes for primary and 
secondary batteries, and for use in electrolytic apparatus.” P. Marino, 
January 6th. 

402, ‘‘Improvements in switches for electricity and gas.’’ A. E, Lamkin 
and L, Hunrex. January 6th. 

4C6, Electro Calisthenic exercise.” W.M.Buckkry. January 7h. 

408. ‘ Improvements in or relating to the electrulytic manufacture of salts 
of heavy metals which are insoluble or hardly solub.e ia the electrolyte.” , 
Luckow. January 6th. (Complete.) 

415, ‘' Improved device for attaching reflectors or shades to electric Jamp- 
holders.”” k.J. EskriccGe. January 7th, 

485. ‘Improvements in or connected with electricity meterr.’’ J, H, 
Bowpen and A. H. Jacks, January 7th. 

436. ‘Improvements in or connected with couplings, clips, or jointings for 
canvas, rubber, flexible, metallic, or other tubing, and also electric cabies and 
fittings.” G.H. Hatt and J. W. Lonestarr. January.7th. 

439. ‘Electric light bracket for hospital operation theatres and 
A. W. Down and H. V. Down. January 7th. (Complete.) 

_ 457, “Improvements in electric hoists.’ H. J. January 7th, 
(Complete.) 

466. ‘* Improvements in telephone receivers.’’ Bros, & Cc., 
and C.R. Riser, January 7th, (Comylete.) 

_467. ‘Improvements in telephone apparatus.’’ Bros. & Co, Lrp., 
and C, R. Rreer. January 7th. (Con plete.) 

504. “‘Improvemenis in and connectcd with thermc stats.” E. K. Dutron, 


1 h ” 


_ January 8th. 


541. ‘ Device fcr opening and shutting the gasway of burners by mears of 
electricity.”” WILHELM. Janusry 8th. 

5€8. ‘ Improvements in or relating to batteries.’”’ T, W. Byrne. Janucry 
8th... (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs, W. P. THompson & Co., £85, High Holborn, W.C., and at Liver- 
- pool and Bradford ; price, post free, 9d. (in stamps). 


1908. 


Movement. W. 8. Steljes. 25,577. November 27th. (Post- 
dated May 22nd, 1909.) ‘ 

Maenetic Separators. Powell. 27,020, December 12th. 

TELEPHONE ExcHaNGE SysteM. E.E.Clement. 27,189. December l4th. 

Switch FoR Opening orn Ciosina Exectric Circuits. O. Baker. 
December 15th. (Post-dated May 25th, 1909.) i 

Switch MecuanisM. J. Marshall. -27,244. December 15th. - 

on CoLLEcTors FoR Execrric Tramcars. T, Holdsworth. 27,822. 

NING THE SPEED OF ALTERNATING-CURRENT MMUTA’ 

27,967. December 28rd. (Application for Patent 

of Additicn to No. 20,495/07.) 


27,168, 


1909. 
Fuses. O. Engel. 18,433, June 8th. 


Buxcrric Dynamos anp Motors, H.B. van Daalen. 15,081. June 28th. 


APPARATUS FOR THE PRODUCTION oF ELECTRIC ARCS INTENDED FOR THE FORMATION 
oF Compounps of OxyGEN AND Nitrogen. P. Bunet and A. Badin. 16,225. 
- July 12th. (Date applied for under International Conveniion, November 


80th, 1908.) 
Manuracture or Etecrric Incanpescence Lamp Firaments. C. H. Weber. 
16,828, July 13th. 
Execrric Furnaces. Aktiebolaget Elektrometall. 17,842. July 26th. (Date 
"applied for under International Convention, August Ist, 1908.) 
Sror ror THE JACK SPRINGS or TELEPHONE ExcHANGEs. Siemens Bros. & Cor 
(Siemens & Halske Akt.-Ges.) 17,994, August-4th. 
ResonAToR FOR REcEIVING APPARATUS OF ELECTRICAL WIRELESS 
Systems. C.Bardeloni. 24,187. October 2ist. 
Sinenx-Paase Execrric Motor. F. Punga. 138. January 2nd. 
(Date applied for under International Convention, January 2nd; 1908.) 
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